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A New Design for Hardening 


AMERICAN MACHINIST 


Rooms 


Darkening and Ventilating of Room, Kind, Construction and Fuels of 
the Furnaces Used by The Standard Tool Company of Cleveland, Ohio 
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The Standard Tool Company, of Cleve 


land, Ohio, has recently built and put 
into operation an improved plant, as il 
lustrated in this article, for the purpos« 
of heat-treating the twist drills, taps, 
reamers, milling cutters and various 


special tools which it manufactures 

The principles on which this room is 
deal of 
a thorough knowl 


designed show a _ great fore 


thought and study and 
the 


dge of requirements 


a. 
€ 
= 
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necessary to 


. 


lhe 


Pa a 


general appearance of the room is 
very pleasant, as 
dirt found in 


of that 


scale and that is usually 


hardening rooms, to say nothing 


in the faces of the men, and the piles ot 


rubbish do not have to be waded through 


that are frequently encountered in other 


rooms, as the floor 1S as 


to kee pa 


yul-smell 


hardening 


clean as it is possibl cement 


floor. The absence of heat and f 


ing gases larly noticeabl 


was als partict 








one does not see the soot. 


A K E 


ire then led by mechanical means to 


complete the results desir« 
In designing this room, M1 


Rvdet ul 


superintendent, and his assistant 


kept two things prominently before them 
One was to make the operation of th 
furnaces su that the temperature 

which the work was hardened and ten 


pered could be standardized and uniform 


results could be obtained for a given class 


ot work even though months elapse be 


FIG. I. GENERAL VIEW OF NEW HARDENING ROOM OF THE STANDARD TOOL COMPANY 
produce conditions under which work for, while the temperature outdoors was tween duplicat rde1 ind the ther 
can be turned out with absolutely uni- up in the 80's, on the day of my visittothis was to make the conditions under which 
form results and those that can be re plant the interior of the hardening room the men have to work pleas 
peated from day to day or from year was cooler than outdoors, and quite com possible 
to year lhe human factor has not fortable in spite of the fact that some Che latter object ha en accomplishes 
heen ignored in the design of this room, twenty or more of the thirty furnaces in a remarkable degree from the stand 
for no matter what appliances may be put’ were in operation; and while lead baths, point of one who has been accustomed to 
mn furnaces the intelligent judgment of salt baths, barium chloride, potash, seeing hardening I 1 1! whi 
the operators cannot be ignored. Every glycerin, fish oil and other things were smoke and dust were lense 1 could 
letail in the construction has been’ being used for the heating and quench- scarcely see the opposite side of the room 
vorked out to aid the operators in their ing baths, no offensive odors attacked the and the fu from po ventilation, o1 
vork, not only in making the temper nostrils even while standing close to the none at all, coupled with the heat mad 
ires easy to judge, but also in taking furnaces them 1 ral or that the ac 
way the excess heat and foul gases, ihese results are not the effect of cumulati lirt wer that the 
hat the physical conditions under whicl pending large sums of money for help to ngs wer nually filled witl t 
le Operators work may be pleasant and keep the room clean by sweeping and tl el o é ealtl lives of 
ealthful. This keeps them in good pl brushing, or putting in expensive ap p by ing it im 

al and condition to do their ratus for removing the heat and foul p bl t 1 wort 
ork properly and also gives the manag¢ but they are the effect of working out Whi tfulne 

lent the satisfaction of knowing that the the minutest details of construction § in f ich i 
ealth and lives of its employees are be- ich a manner that the natural forces aré dep t 
ng looked after tilized to the greatest extent and thes St ( 
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for their hardening room. and cons 
quently more skill, judgment and ability 
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Fit 2 SECTIONAL VIEW IF WINDON 
SHUTTER 
case 1f an undesirable or unhealthy atmos 
phere was the every-day condition of the 
m 
VENTILATING ARRANGEMENT 
] Pi ] ] 
general view of the rdening room 
hown by Fig. 1 In the center of the 
mn chambet wilt t sheet steel, 
t imcloses the f ces and their neces 
pipe his is raised a few inches 
tf the floor so that the « ur which 
in throug window nd nat 
II ettles t ‘ rr will pass int 
er al nbe i 
ntilatot f - 
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\\ the op 
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Septemb 108 
in “ spot of light to the floor and 
I in r oved where they are needed 
} iter 
pp r the I'URNACES 
irri L he irnaces are located inside the steel 
will not partition, 10 feet apart, with a big do 
er 1 pera in front so the operator can go in and ad 
just them when necessary. Over each fur 
which are nace is a hood with a branch pipe runninz 
oom are ip to the main pipe, as shown in Fig. 3 


s¢ 


opted 


“ 
WW 


5 
pening in he main pipe is connected to a fan which 


uch a manner sucks the gases and fumes away from th: 
but admit the furnaces and blows them into the atmos 
hat can pass phere through a chimney which extends 
opened to thove the building 

ctional view Both the muffle and radiating type of 
e iron shut furnaces are used to heat the metal in. 
this the ar Baths using lead, common salt, metallic 
the currents salts, potash and other materials are also 
sed The fuel used for heating in all 
the pur- of these furnaces is natural gas, as 

: uniform good supply is always obtainabl 


} 


I 





lich to judge 


Cleveland, and the price is such as to mak« 











\RRANGEMEN OF 
s AN I RN ACES 
Phe it the cheapest fuel for this purpos it 
ne the Iso one of the simplest fuels to dl 
ditions d is very S t ed lw Q 
lains run throug ( tel t ! 
) \ nace chamber id re col ted t 
‘ rie | (one | es s $ rese 
J v S Im Cast rT ny hen | 
ne nnineg { 




















s, 


September 3, 1908 AMERICAN MACHINIST . ) 


deliver gas, air or water to the furnaces mtrolled by the ops s, but thes couple, 1 fu 
ad baths and the one taking the heat and not left e1 rely their 1dgment by lace by ] 1 which 1 iu 
ad alr iwayv are each painted differen colors Ss ( I t W k companied red fr 20) re | thre 
olors, with a wide contrast, such as gray, by a chart which is f e fore mb This gives the 
red, green, etc., so that the line can be man of the departt emper ; f 4 , ‘ cted up 
asily followed in case adjustments or ri This chart gives: First, the correct ind if it corresponds to the temperature 
pairs are necessary temperature for the furnacs Second, the viven on the hardener’s chart, described 
In the large doors in front of the fut length of tin that e work should b bove, nothing is e: but if this tem 
ace chamber are openings, directly i subjected this temperature Phird perature s ore 
front of each furnace opening, throug! the materials to be used for the quenching more, the clerk turns tl rank under the 
which the work is inserted. These open bath. Fourth, the temperature at which number ndicating rd that 
ngs are provided with two sliding shut the bath should be maintained Fifth, corresponds to the number on the furnace 


rs-and the shutters are provided with a the furnace or bath in which the hardened ind raises or lowers 


Té 


-mall square opening so the work can be tools should be drawn and the tempera dicate the number of degrees tl 


een with the minimum amount of heat ture of the same. Sixth, the kind of steel  peratu 














FIG. 4. IN FRONT OF HIGH-SPEED STEEL FURNACE SHOWING QUENCHING BATHS, ELECT! FAN EIN ATO! 
oming out into the room to aftect th and class of w t r dened; also — set l rey 5 
perators. These are best shown in Fig. 4 ny ther nece y information The degre t t 
Another opening provided with shuttet time, date, etc., are filled in by the opera ard, or w 1 regist 
near the bottom of the door eG vr and these charts are filed for futur Thus it wil ‘ t 
which the fuel gas of the furnaces n | reference and stand as record by which board that th t tur 
ighted ther work, of a similar nature, can _ be No. 17 1 ‘ t tal 
Che only heat, therefor which t 1 it any future ti rd set while 1 te erature t turn 
perators are xposed is that  whicl \ thermo-electric couple is attached t N oO ‘ \ I 
omes through the small openings reg ch furnace, which is numbered, and these ind 1 
ited by s] ters I I ces couples re connes ed Vy wil to clerk's s I | 
r hardening high-speed ste jure oom. whicl Ss partitioned off by wit This p t board 1s 
perature s nu ig han tl screen in o1 f the hardening connected by wv lleys to at ( 
thers, an electric fan 1s placed bencl on widicator at ! t whi Is 
tront ot them s wniin ig . % | pp sul shown } p inly s I I the pening 
w the heat ming he t big S nd « sist t n elect pyrom 1 tront I 1 big | & i 
trom thi t er shown in the wer part of t cente will be seet eg 5 degrees below 
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YROMETER SWITCHBOARD, PYROMETER AND TEMPERATURE INDICATOR BOARD IN THE CLERK S ROOM 




















I?MENT FOR HARDENING ROOM LOCATION JUST OUTSIDE THE ROOM 
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furnace operator, he can see at a glance 
that the temperature of the furnace must 


be raised I5 degrees 


This system makes one pyrometer do 
for all the furnaces and serves for a check 
on the hardener. By having a clerk 


whose special business it is to look after 
this, the is not interrupted in 
his work to get pyrometer readings. The 
clerk also keeps a record of the actions 
of the furnace so that the conditions under 


hardener 


which a given batch of tools is hardened 
and tempered can always be looked up 
QUENCHING Batus 
The baths for cooling are located just 
outside the furnace chamber and close be 
side the operator, as is shown in Figs. | 


and 4. The same care and skill have been 


applied to the details in designing these 
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liquid into this, then allowing it to flow 


by gravity into the bath. By this method 


a bath of large volume can be obtained 


without the use of an unnecessarily large 


quenching tank to use up the floor space, 


and a circulation is obtained which aids 


maintaining an 


bath 


greatly in even tempera 


ture in the 


The plain water-quenching baths are 
given their circulation by the ordinary 
piping system. Many of the quenching 


baths, such as the oils, are water-jacketed 
inside of another 


hilled 


circulation, 


by placing one tank 
tank, in 
which is 


tank 


which is 


The outside these, is with 


water and 
the 


liquid, 


given a 
contains the quenching 


cooled by 


the 


inner 


air blown 


through a coil in bottom as described 


abc ve 





331 


packing in 
fur 


ihis annealing is done by 


them in 
the 
are built specially for the 


round and inserting 


cases 
naces using natural gas for fuel 
The furnaces 


wi itk 


furnaces 


and are built in batteries of four 


} 


each, one battery only of which 


is shown in Fig. 7 


Che 


annealing 


lurnaces Of 
cocks 


volume of air or 


these 


temperature ot 
ovens is controlled by 


which govern the gas 


used for fuel, and is easily and quickly 
raised or iowered \ pyrometer is at 
tached to cach furnace so that the tem 
perature can be measured accurately. One 


of these is shown in Fig. 7, fastened to 
the wall directly over furnace 4 and to 
the left of the I-beam on top of the fur 
naces 








FIG. 7. BATTERY OF FOUR ANNEALING FURNACES WITH PYROMETER 
which were used in the rest of the room Power FOR ILLARDENING Room 
Various materials, such as salt water, [The power equipment for the complet: 


glycerin, fish oil, condensed steam, which 
] 


make very soft water, ete., are used tor 
the quenching baths. 

The water to supply these baths is 
pumped through a main pipe, running 


through the center of the furnace cham 


ber, by a pump located just outside the 
room, and shown in Fig. 6. From this 
niain it is distributed to the baths. An 


ur pipe also runs to each bath and cool 


air is pumped into them through a per 
forated coil in the bottom of each bath 
Chis keeps the baths agitated and the 


heat generated in them, by quenching the 
hot through th 
top ! and at 


metal, is radiated out 


This keeps them always cool, 
frequent intervals a thermometer, which is 
read 


ised in each bath, is pulled out and 


to see that the desired temperature is 
heing maintained 
In conjunction with this the liquids 


other than plain water) the 
baths 


tank 


composing 
a circulation by placing 


bath 


are given 


above the and pumping the 


apparatus of the hardening room 1s shown 


in Fig. 6. This is located just outside of 


the hardening room and keeps all of the 
the 


noise, rattle and vibration of machin 


ery away from the furnace operators, as 


there are no moving parts inside the room 
exhaust 
and bad 
the 


The equipment consists of an 
the heat 


through 


air blower for sucking 


from the 


air away turnaces 
hoods 
shown in Fig. 3, 
the 


for 


which cover them and the pipes, 


and delivering it outside 
building; an ait 


i mpressor OT 


pump 


giving the air a circulation through 


the coils in the bottom of the quenching 


baths; a water pump for giving the neces 


sary water circulation to the various baths 


and tanks and a dynamo for supplying the 


reom with its power 


ANNEALING OVENS 
The annealing is d in a separate de 


one 
partment from the hardening room, and all 
of the 
be fi re 


steel used is thoroughly annealed 


inv work 
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With all the details t the harder 

ing room worked out with the thought 

fulness, knowledge and skill that is shows 


in this instance, the Standard Tool Com 


pany, of Cleveland, is enabled to secure an 


intelligent class of men for furnace opet 
ators, and this, with the aid which ts giver 
them by the mechanical appliances, en 


ables 


thousands of pieces 


the compan} harden and temper 


daily in manner 
be tween two 


reduces the variation 


that 


which 


pieces, to a point is almost impercep 


tible Months of time may also elapse be 


tween the hat nd tempering of dit 


ferent batches of work and vet practically 


no variation will be shown 1n the hard 
ess, and therefore thi itting properti 

\ ls of ‘ will be 

nifo Is lrills, tap 
: lling cutt nd spec tool 

vhicl company inufactures, Like 
Wi s S |e itter tor then » pl 
1ucé I 1g] iT em btan 
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Grinding Machine Troubles and Their Causes 


The Instructing Demonstrator Understands Grinder Difficulties and Can 
Be Profitably Employed in Missionary Work among the Uninitiated 





BY A. 


\ Heald, i his article at page 560, 
gives vent t umbling that 1s to 
i certain exten ccusable; but is not 
most of his trouble due to modern 
grinding machine and its auxiliaries being 
too little known You may go into many 


well known shops at the present day and 
find that grinding Operations are practi 
cally unknown except in their crudest 


tools, even 
not the 


form, but with o machine 


a special nature, there 1s 


rt Ol 
seme difficuity because their primary prin 


ciples are pretty generally understood 


tHE INSTRUCTING OPERATOR 
decision of Nit 


operator with = all 


Lhe Hleald to send out 


an instructing future 


] 
% commended, and in 


mnmachines 1s 
saving him 


will by 
speaks of his 


some Cc: will be a means ot 


trouble and but 
the bill He 


demonstrators teaching the 


furthet expens 


no means fill 


operator “and 


to some extent the foreman and superin 
tendent he us f his machines and 
appurtenance lf the foreman and super 


intendent will only absorb the information 


given, some real and lasting benefit may 
result to him and his customers and the 
trade generally Being as vet something 
of a specialty a grinding machine requires 
that a specialist shall attend vive it a 
send-off, that 1s, assuming that its max! 
mum output is desired This is the case 
in Kurope, and [| am almost tempted to 
say that I am glad to hear that it 1s very 
much the same in Ameri \Ir. Editor, 
is we often hay your people quoted to 
our disadvantag probably a means 
of taking the star« out i wus 
PHE DEMONSTRATORS DUTII 
| very rare case where a grinding 
mac mk ‘ THU to un to its full ad 
Vantage { « demonstrator has left 
it and My leald rticle has intluenced 
ik rela \ | know ire some Ot 
the iSol lhe duties of an instructing 
det } ' mderstand them, are, 
i iV yrractical demonstration 
tT Ww i nachine Is capable Tt next 
nd impo nt, to instruct the tuture 
operator and bring his output up to as 
ne the maximum as possibk In many 
ises his misston seems to be entirely mis 
nderstood by the tirms he waits on, more 
p Hy af paving some fixed 
; { vices lhere would 
eem tor be ntic desire to get value for 
porary maximum output, 
word ev ust im entirely 
uiectur completely 1gnoring the 





are requested 


B. 


is being learned by merely 


vatch ng 1111 operat Probably in his 
last hour’s stay he is asked to let their 
man handle the machine and finds to his 
disgust that he is totally unsuitable or 


lacking in interest In other cases his 


time and efforts are made abortive through 


the apathy of the foreman or superintend 


who ts satisfied to leave the chosen 


ent 
future operator of the 


machine the whole 


} 


business of handling it. The not unusual 


consequence is that the man leaves some 


short time afterward, taking his monopoly 
of knowledge with him and the troublk 
begins 

CHE RESPONSIBILITY OF THE FOREMAN 

Of cours 1e foreman is not always to 
blame for this, for his other duties may 
be too nui Is allow of special and 
prolonged 1 but in many cases 


evated position too much to 
interest in 
knowl- 


Chere 


ake more than 


superficial 


actual practice and, of course, the 


he obtains is of relative value 


ede 


are some rare and pleasant exceptions to 


this; these are when the foreman is not 


too superior to don a smock and take both 
a hand at the machine and copious notes 
of what is not so much in evidence at the 


tin Che sojourn at the factory then be 


the demonstrator be 
that the 


success and do 


comes a pleasure to 


cause he is almost assured ma 


chine will be a permanent 


credit to himself and the time he spent 


there 
Until gr 


general and competent labor as plentiful 


nding practice becomes more 


is that for other processes of machining, 
demonstrators will be necessary, and it is 
ipparent that their duties do not end with 
the installing of machines. Owing to the 

nstant lapses on the part of users of 
nachines and in some measure revised 
methods and materials for increasing out 
yu the demonstrator has a_ certain 
mount of missionary work to perform 


hich is undoubtedly to his employer's in 


ind being thus 


necessit\ he 1s 


the grinding-machine makers’ or 


wever, his services 


ganization When, he 
in cases like those stated by 


Heald, it is only reasonable that thos« 
summon him should bear the 


well 


expense 


often it is money invested 


EXPERT'S EXPERIENCI 


erinding is an old estab 


lished practice there is rarely anything 

st b sking for the services of a demon 
t r occasionally, and sometimes thers 
tangible gain. It generally happens 
hat he can give some points from his 


Stnaekirer* 


varied experience that are of lasting value 
found that 
from 


If, on the other hand, it 1s 


nothing of value can be obtained 


him, he may be released before much 


expense has been incurred 


For example, complaint was made that 


a surface grinder was doing poor work, 
and that the surfaces ground were show 
ing the pitch of the table-rack pinion and 
a series of fine chatter marks \ man 
was sent who investigated and found that 
the table ways were rarely lubricated an 
were all gummed up, also that they wer: 
using a wheel too tine and hard The 
table was well cleaned and oiled, and 


seft, coarse wheel substituted, after whicl 


the machine ground properly and the out 


put more than doubled lwo other ma 
chines were near at hand with similarly 
unsuitable wheels, and the same chang: 


was made with the same profitable results 
Many 


where protitable results have followed the 


similar tmstances could be related 


chance visit of an expert demonstrator 
and if a charge had been made for ex 
penses 1t would have been a good invest 
ment 

TRIVIAL TROUBLES 


Some of the trivial troubles that hav 


involved the calling for help in connectiot 
with grinding machines may be worth r: 
little that 


instructive in 


lating, and the things cure 


them may perhaps be some 


It was reported of a plain, cylindri 


CaSeS, 


cal machine that almost all the work fron 
it was marred by tine chatter lines, anc 
the request was made that a man be sen 


at once. .\ demonstrator was despatches 
pro 
ceeded to grind and got good work wit! 
trouble, 


who, after overhauling the machine, 


out any although using the sam 


appliances \s the difference seeme 


mysterious the operator was told to get t 


! 
work and the cause of the chatter was 
mice made apparent Che tailstock spi 
dle of the machine was provided with 


spring to compecnsat for expansion an 


the 
hand, was in the habit 


contraction of work, and operatot 


| 


being an old lathe 


ft clamping the spindle when he place 


the work between the centers; the som: 
what heavy preliminary cuts warmed 
work and in the lighter 


cool 


This was the c: 


elongated thx 


ishing cut it becam and, therefe 


loose on the 


centers. 


of the chatter, and it meant a journ 


joo miles to straighten it out 


OTHER REASONS FoR CHATTER Ma 
Other cases of chatter have been caus 
by the operators n recognizing the val 
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s and sometimes b 
ng them. In very m 
ouble has he rol 
1 bh] sp ed tT tive 
f 
d In one ms 
in speed from 750 
minute eveft Trew 
wheel can be sat 


valanced body, 


locality, or to pre 


driv 


CK OF 


W ATER 


Complaint was made that a larg 


drical grinding machine would 
grind rou work t some O-1ne 

l OUs er 1 1 4 ] 
much as > 1 ind 0.003 I 
could offered 
Culse \ | \ it telling 

rk at St ful 
ry] iow ‘ 7 let 
ill is hac 1 attended to wit 
etter esu 1d 1 \ would b o| d 
man could Sel nes | de 
strator o1 ving the work 
the wat k tur full, bu 
rubbe col t pe clogged up 
lth; thie s in fact about gall 
watc! ) it v deli real 1 
of 40 or 50 gallons, and as it was n 
cient to m in uniform work tet 
ture, the work kept nging its axis 


causing tl 


nly and 


\fter the w 


ssumed thi 
i¢ riously Ws 


littl 


parently 


ition 


but in 


1 


ecl to 


Pith 


11s 
iT 7 
4 hel | 
here 
wit 
tink 


grind on on 
2 a whip in 
Was clean 
satisfactorily Phis is 
instances I S 
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s it has been 
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rate sizing could be obtained in the new 
grinder had been too much to resist, and 
they had gone to the other extreme. 

[It was explained to them that these 
parts must have sufficient play for lubri- 
some tolerance al- 
would materially 


cation, and also that 
lowed in the grinding 
increase the output of the machine, and 
the advice was acted on with satisfactory 
results; at the present time these people 


have three grinding machines running 


and have just recently started a limit-gage 
system throughout their factory 





Steering Clutch for Automobiles 


By H. D. CHAPMAN 


[] line cut shows a_ friction-steering 


clutch for assuring more safety in steer 
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In cases where the auto 


ng automobiles 


mobile is steered direct, it is dangerous 


because the front wheel may strike a stone 
or rut and shift the wheels, which is very 
likely to throw the steering handle out of 


the operator's control. In cases where 


steering is done with a worm engaged in 
a worm wheel, it often requires one or 
more turns of the steering wheel to make 


1 short turn on the wheels, and this is 


very obrectionable 
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This friction-steering clutch was de 
signed for the purpose of steering an 
automobile with the least amount of 


movement in the steering wheel or lever, 
the steering being direct. The clutch is 
rigid and will not move except when the 
the lever and with it a 
person may ride along with his hands off 
the steering handle without danger of the 


operator works 


front wheels shifting. 

The operator’s handle A is attached to 
steering rod 8B, which is screwed in re 
wheel C. The friction cup D is 
secured to the body of the automobile. 
Pawl-carrier shaft £ fits in friction cup D, 
and is attached to wheel C by 
screw F so as to allow free motion of the 
release wheel C. The four pawls GHIJ 
are so fitted that the two opposite pawls 
work in the same direction, the remaining 


lease 


release 














DETAILS OF FRICTION-STEERING CLUTCH FOR 
two working in the opposite direction. A 
collar K 
up and down motion on the end of the 
shaft. A right left-hand 
the end this shaft so that the 
which connects to the 
shatt E left-handed and 
nut VM right-handed, thus causing it to act 
as a lock nut 

When any strain is caused by the tend 


the shift, 


is pinned on shaft £ to prevent 


and thread is 
of 
rod 


cut on 


connecting 


axle, screws on 


front wheels to the 


ency of 
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pawls hold by friction against the inside 
of the periphery of friction cup D; pawls 
G and H holding in one direction and 
pawls J and J in the other, depending on 
which way the strain may be. When the 
operator handle A, either to the 
right or left, the release pins N press 
against the release bars O, which in turn 
causes the pawls to release their hold on 
the friction cup. When the pressure is re- 
moved from the operating handle the 
steering clutch takes a neutral position, 
by two springs P forcing the pawls back 
against the inside of the periphery of the 
friction cup, but any strain either way 
will cause them to take a firmer hold on 


moves 


the friction cups. 

This steering clutch is the invention of 
H. D. Chapman, 103 Seaton place, N. W., 
Washington, D. C 


\UTOMOBILES 


Che number of Swedish towns whi 
contract with the various electric-powet 
stations, most of which are located 


large waterfalls, is constantly increasing 


Che Hemsjo station supplies Kristiansta: 


Solvesborg, and Karlshaum; the latte 


town is about 45 miles distant from tl 


station at Upper Hemsjo, and has just cot 
racted for the supply of the town’s full 


quirements for electricity 
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e Construction of Graphical 


Alinement Charts with Double Scales and Two Pairs of Axes 
Hexagonal Index Chart and a Modification of It and Alinement Chart 





BY JOHN 


[In a previous article | outlined thy 


nethods used in constructing the alin 


ment form of chart for the solution of 


engineering formulas [he present at 
ticle is intended to supplement the in 
formation given there, and to elaborate 
ertain suggestions which were mad 

to the possibility of increasing the scop 
id usefulness of these charts by com 
paratively simple modifications of the 


primitive typ In order to avoid covet 





ng the same ground twice a knowledge of 
elementary demonstratio1 give! 
the first article is p Ippos they wil 
t be repeated 
When ( r 
nsider a es W 
mted' with t f It 
ge, and t f wkw 
W ¢ | 
YO S £ 
tik Iti . ‘ 
idditio1 
le grad I 
Fig 
of » all t ! t 
rt 1 \ l 
Say w i grad 
so § ] tice 
‘ T 
q li 
Pe eft nd f 
dua ()n é 1g h id 
f off est of t engt 
Call ti first scale I and the s d Il 
lo tl uating th 


will call d-<« ip the left-hand side of 
xis, and the second half, or 
ther sid Mark them I and II t 


rrespond with 4 The location of 
1 support and its scale unit, o1 
dulus, is determined as previous] 
laincd for the simple alinement 
let ind side will be graduated w 
lues, say from g to /t, corresponding 


nd I on A and C, and marked I[, whi 
right-hand side will be graduated 
1 to t, corresponding to II and II 
! and C, and marked II 
So long as we wish to get value n 


responding to I and I, or to II and II 


th f- and ( xes we evidently have 
rouble, but 1f we attempt to combin 


n .f with II on C we find no place on B 
re the result can be read. We are, 
refore, compelled to use two new axes 


for values of B and the other for ( 


ll these new axes B’ and ( On C 
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values of 











responding to 2 will be at th wer end ight be graduated in the unit we have problem we aré considering the 
of the line and that corresponding to 0.5 determined if there were any need to have / will generally be expressed im round 
at the upper end Graduate the inter the numerical result of the r-d operation numbers, and there will be no need of 
mediate portions for as many values as \s this will not usually be wanted we will minute subdivision—the chief advantage 
are desired, of course, in their logarithms save ourselves the trouble of a long scal Accordingly the unit 
(he other outside axis, on which d 1s fake now the second of the equations value of was chosen for f 
to be laid off, is drawn to the left of the tarted with, In locating the f-line it was simply 
axis just constructed, and may be placed I ] ; Pes idl placed as far to the right as it would con 
in any convenient position. ‘The s of . . ae veniently go without interfering with th 
G called for lie between 0.102 and 0.46 which shows that P is the product of the line, and, as with the other axes, the 
inch for which the logarithms are 086 «6 multiplication of q and f Their scales graduations are located on it In any post 
(or 0.9914) and 1.6628 (o1 . 3372) will be the outside axes and P will be tion we pleas Beginning at the lower 
Log.d is to be multiplied by 3 seieidan I ed on the support between thet end, which we mark 30,000, we graduate 
nd therefor the salions nna issumed variation of f from up with the logarithms of the destred 
2.9742 and 1.01160. ‘Their diff nce js 39,000 1 $0,000 The logarithm of ber stresses until we reach 80,000 
1.9626 which, after multiplication with th 30,000 is 4.4771 and of 80,000 is 4.903 Lastly we must locate and graduate 
scale unit, gives tl rraduated lenet f 
the d-axi lf we 1 scale it of 
R 8 
the size of that ed n the r-line we will :-] | » 1 
t substantially the ne lene for the | | ” . 
two axes. It will be convenient, in gradu 
ting this line, to take the r-line unit an | 17 
graduate the logarithms of d directly fron is . . se iv 
it rather than use the scale and thei Me I 
multiply by three ‘Ts 
a : ll 
The position of zet n this h 10 
(corresponding to will evident Ft y 3] Ft 
yond the upper end, sin ill the logarit 1 
mic values are negative. The point mark “ ’ ; , 
0.46, being nearer 1 than 0.102, will be t ol . 
the upper end and e other at th we ‘ 
Having chosen the positi for the limit 
of this line we pr d to graduate it . | 
[he logarithm of 0.102 1s 1.0086 | : ort 2 Ft 
your engineer's n the line { i+.4 
the point chosk to rept 1 0.102 18 
posite 086 on tl ents I with 4 Scale of Areas 
aid of a table of logarithms pick off 1 Seale of Width / Scale of Lengths 
; Scale of Areas 
Intermediate points up to 066.28 () 
formula shows that 0.190 s ld 7 . 
added to 3 d. The method of making 1] 1 : i 
this addition wa xplained:in the pre Wi} IV itu i} IV I/ u I | 1V 
vious problems where we we dsft 
the base line In the present ise where 1 Ft. i Ft 1 Ft. 
we are ignoring the exact position of the 
base line we disregard the / 0.196 sit ie . ; I y 
its only effect 1s to change the dist | lt 0 
of our indefinite base line from what 
must ok upon as the xed posit t | | 
the d-line graduations ls 1-1 3 | 
While speaking of the d-line | dl a . 
tke to call attention to the remarkably 
regular appearance of the graduatior 7. 2 AN MINEMERT GA CER WHE Tee ree a 
The nearly equal spacing means that 
diameters of the wire increase by | I litterence, 0.4200, m ipl ) he axis The scale unit for the r-d suj 
proximately a geometrical progressi: ca it chosen, gives the length of th port has been found to be 4. That of t 
We must next locate the position of 1 xis. In the chart made for this article line 1s Therefore, substituting 
r-d support and determine the valu f the scale unit selected for the axis is formula (10) we get for the scale 
its scale unit The seale unit n that of the reference standard used o1 for P 
and d-lines are in the tlo of I t It would be etter ON SOTK x 4 | 
i we take the unit for r as tl t ccounts 1f tl 1 been mad rst oo oe 
of reference, we find from « t ( n det iu . ( d lengths bile 
of the former article that th + difteren 1. hows he P-axis will divide the distances 
support will be that ( t] tween the nd q-lines into parts wh 
— \\ 1 eraduat tl ve a rat of 2/3 to 3 The 1 
- = | XI ( \\ impra ver which we lust suppose th 
\ t Ss seal rf to vary is a trith definite It 
ind from in rat ! ight not do to substitute tl \ es Of 
outside axe we | pro variables already settled upon, which ¢ 
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for they may be inserted in the chart ex- 
actly as they were obtained from experi- 
In lettering this line we place op 
the graduations the of 
teeth corresponding to the different values 


ment. 
posite numbers 
which we have plotted, instead of 
The 
our given gear, while the 

This line 
the 


of y, 


the y-numbers themselves former 


we know from 
latter is of no special interest 


from now on will be called n- in 


stead of the y-axis 

Opposite and parallel to this line we 
the fiber stress. The 
1700, is 


lraw the axis for s, 


logarithm for its lowest value, 





Seale for Fibre Stre 


Support nand 





FI¢ j AN ALINEMENT (¢ 


the highest, 20,000, 1s 


diffe: 


and lo! 


2305 
ence of 1.0705. It 


of 


1. 3010, 


ve take a 
it used on the 


Piving a 


unit-scale value one-fourth 


n-axis the two lines will 
ipproximately equal. Taking the lower 


of the line at any convenient 


nd 


lark it 1700 and graduate 


point, 
up to the top in 


he logarithms of the desired values of s 


} 


lettering this ling might be well, in 


e the gears for which the chart is to 
used are all to be of the same ma 
rial, to place opposite the fiber stresses 


appropriate speeds as shown by the 
ile, thus making the chart entirely self 


Where different 


are to be used this would probably 


contained. several ma- 


] 
erials 


H 


AMERICAN MACHINIST 


cause a considerable amount of confusion, 
and it has therefore been omitted here. 
The lengths of the scale units on the 
outside axes being 1 and 4 find the 
with the s ipport to be 


we 


unit length for us¢ 


I 


x } 
1+} y 


and the support will divide the distance 
between the axes into intervals whose 
lengths are 1/5 and 4/5 of this distance. 


We do not graduate the support since the 
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located are to be used as the outside axes 


for the last multiplication, whose product 


is W. The size of the scale unit on the 
W-line, since those on its outside axes 
are 1/10 and 1/5 is 

’ 1 

TO xX . 3 

rs +! 15» 
and the line itself will divide the dis- 


tance between these axes in the ratio of 
14 to % 


It will be convenient to have the W-line 








numerical results of the multiplication fall between the diagrams used for the 
are not wanted preliminary multiplications in order to 
I » Ra 
00 100 
, 150 
lus 
100 
60 
60 
yw) 
30 
( te) 
20000 
| 
; td 10000 
, } 
<i i « 
- bs 19 
26 any ; i.e 
ys i a 
24 100 L.t 
1. 
2 0 
7 2001 
20 & | 
| y 4 
1000 —} 
~ UU 
100 
300 
. S ipport for f and Pp. 
200 - 
Scale for Pitch, p. 
Scale for Face Width, f w 
100 
} 
li r Scale for Load, W. 
13 ) 
No. of Teeth by Table. 
No. of Teeth by 
ART FOR THE STREXGTH OF GEAR TEETH, BASED ON LEWIS’ FORMULA 
Next take the values of p and f; p avoid contusion lherefore, locate 
varies from inch to 2 inches. The cor somewhat to the right of the n-axis a 
responding logarithms are 0.301 and then draw a vertical for the support 
0.301, making a total range of 0602. the f-f diagram so that its distance ir 
rhe lowest value of f is 1 inch (log. =0) the IV-line 1s the distance ci the latt 


the 
making a 


and highest 6 inches (log 0.778) 


, 
total range of 0.778. Since 


these two lengths are so nearly equal we 


might as well use the same scale unit for 
each, and it will be found convenient to 
make it % that used on the n-axis. The 
support for the product will have a scale 
unit ™% the size of that used on the out- 
side axis. or will be equal to 1/10 the 
length of that which was used on the n 
line This support and the one previously 


from the n-s support. At convenient equ 


distances from the p-/ support draw the 


and f-axes, and graduate them with t 
logarithms of p and f, using a scale u 
lé the size of that we used for the 
graduation. As before, we may locate t 


graduated parts of these lines anywht 
we please on them 

The W-axis is now to be graduat 
and its graduations, unlike the othe 
must start at some definite point. S« 
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the equation for any values within the 
prescribed limits Take, for instance, 
ri 12, 0.007, $ 1700, / I and 
>= Chen 
i 1700 I 0.007 50.95. 
On the chart join 1700 on .the s-line 


with 12 on n, and get the intersection with 
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values on m and s, say, 27 and 10,000, by 


ark its intersection 


a straight line and n 
with the support. join the desired values 
of p and f, 


line and get its intersection with their sup 


say, 1 and 3, by a straight 


port. Join these two points by a third 
line and its intersection with the lV-line 
gives ihe load, 3000 pounds, which the 








their support, which will be at the product gear will carry safely) 
(unknown) of the two. Join 1 on the I believe that a comparison of this dia 
f-line with 0.5 on the p-line, and get the gram with others which have been pub 
intersection with their support, giving lished for the solution of this equation 
1 
) 
ZOU 
; 24 
14 
00 
| 
| 
] 
é 
. 
} “ 
j “y) | 
| | 
I 
| 000-4 | 
j | 
| | 
| | SC « a | ! 
¥ 
| 
| | Sea l th, L. | 
| . } 
| Com4on Support | 
A for all Scale a 
Scale of Breadth, b 
Seale of Load, W. 
W / bh? 
FIG. 5. AN ALINEMENT CHART PLOTTED FROM THE EQUATION —_ = f 
: 8 6 
gain the product (unknown). Join the’ will show that it has some very marked 
rroduct of » and s with that of p and f, advantages over them in point of clear 
nd the intersection with the ]V-line must ness of reading and simplicity of con 
e the point corresponding to 56.95. Its struction. The only point which gave any 
warithm is 1.7555 Lay an engineer’s trouble in construction was the selection 


eraduations 


the 


‘ale with the proper sized 
n-line) on 
is at th 


15 that used on the 
line so that ; 
have located, and graduate the rest of 
table of logarithms. The 
the ob- 


on it point 


e line from a 
ethod of 
us from 


chart should be 


using 





what has preceded, but may 





Toin the desired 


briefly recapitulated 





values for the different lines so 


all be read 


Several trials 


of scale 


that they might from an ordi 


nary engineer's scale were 


necessary before thev wert finally set 


tled on 


Enough has been said, | think, to indi 


cute the general method to ‘be followed 


in cases where the to be charted 


equation 
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and 


contains more than three variables, 


there should be no difficulty in extending 
the method to any case where more thar 
five—the largest number treated here 

are involved. Before leaving this part ot 
the subject, however, I wish to take up 


briefly another case, differing slightly from 
those which have gone before, and whicl 
is occasionally serviceable in special prob 


lems 


An ALINEMENT CHART PLOTTED FROM THI 
EQUATION FOI RECTANGULAR BEAM 
. | r j 
Supposs \ in equation of tl 
form 
WL bh? 
= t 
s 8) 
[his is the equation for a rectangular 
beam, supported at the ends and uni- 


formly loaded. In it W is the total load, 
L the length of the beam in inches, b the 
breadth and fA the hight of the cross-sec 
tion of the rectangle, both in inches, and 
f the fiber stress 

Let us suppose for convenience that the 


beam is of white ‘oak or long-leaf yellow 


pine for which the “Cambria” pocket book 
gives a safe fiber stress of 1200 Our 
formula may then be simplified to read 
I hoo bh 
For our limits let us say that 1 varies 
between 10 and 24 feet, or 120 and 288 
inches, from 2 and 10 inches, and / 
from 4 to 14 inches Then W will vary 
from about 178 to 26,100. Suppose, now, 
we construct two charts, one for multiply 
ng Il’ and L and the other for 1600 
times fA’, Fig. 5 lhe two products are 
be equal \W nay, therefore, use the 
me line as tl upport for each chart 
the al the supports for the 
harts have tl same valu The bas 
lines for the two charts may or may not 
incide, but ssential that they inter 
sect tl] upport at the same point if we 
expect the tw dex lines to cut it at a 
common point (his must be the case af 
the products of the two multiplications 
ire to be equal as we have supposed. As 
in the previous illustrations, there is no 


necessity for actually drawing the base 


line lhe general method of pr cedure 
in constructing this diagram is so similar 
to what has gone before that it will not 
be described 1i detail 

After finding 1] range of values re 
quired for the line we choose a conven 
ient unit length and graduate the line in 
the logarithms of the desired values. The 
lWV-line is placed opposite it at any con 
venient distance and graduated with a 
scale unit whose length 1s one-quarter 
that used on / (he support for these 
lines must, theretore, divide the distance 
between them in the ratio of 1/5 to 4/5 
and its scale unit will be 
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thi and h-lines it will be found velocity, and x the acceleration of gr: Substituting above we have 
cale unit of the same size as the itv, which we will call / " 
tandard used on L may be taken for The formula has but little interest. fe = + = == 16 /?, 
an ne f one-quarter the standard for he practical man, but 1s chosen becaus : " 
rhese will give convenient lengths for its form is a good one for the purpose of . ae 
the two axes, and their support will also’ illustrating this type of chart Let u —s ‘ 
cale unit of 1/5, since again write it This is evidently identical with the fun 
S 6 ft damental equation for the alinement dia 
L2 
I+ } = | ptr 
[his 1 ssential if, as remarked above, | | 
the products of the two multiplications ar: 
ve represented by equal lengt! s on the | 
ymmon support. Remember that when 
h* is plotted the lengths of the logarithms vad 
f kh must be multiplied by 2. The scale | 
units chosen for the b- and h/-lines being 
I and ;, the support must be distant | 
from thi lines in the ratio of 5 to 1/5 
Lay off the b- and h-lines at a conven ris 
it clistane from. the | Ippo 
vhich will satisfy this rati 
Graduate t! line in tl logarithms | : 
from 2 to 10 wi i scale unit of lhe | Scale of Tims 
h-line is 1 be graduated in twice th - +10 
logarithn ft numbers between 4 and | 
| he position of the graduations on / 
is chosen arbitrarily, but for jt must be | 
I und imp! 1 tal ( tlculation, Sin t] | 
location {i the base line 1s unknown ° 
\ssu >» mches, A 5 inchs 
( ho mel (12 feet 11 
| | | 
2X 25 | 
1600 soo -———_—_——___—— 1 —— | 
160 . 
Jor nt V-line wit 60 
I i 1 hes 1 th lL-ln na 
e int } vith the supp ft | 
) ! mon araw v 
lis ee eee Se a Seale of Initia Scale of Space, S 
! ! ‘ Vv Vv >) i’ ‘ss 5 ‘ ‘ . } V « cit \ 
Whe this line Inte! cl li ‘ 
the point numbered 5. Its logat | 
0.090 Knowing this and the prope: 
ile lengthe we may easily tind the othe: : —10) 
point n this line lo read the chart | 
draw a line between the chosen values of 
ll’ and “< and mark its intersection witl 
the support \ny line drawn through this 
point to the and /i-axes will intersect 
hem in values which will give the neces 
il treneth to the beam Phus, on the 
olution has been found for 
{ ( where ! 2200 nd 200 
nic hye 10 feet 8 inches) It as found + 201 at 
| i beam 4x10 in s will tis the 
thor s ft enetl 
\ \LINEMENT CHART WirH ( | 
Suppo ~ 2H 
NEMED HART WITH CURVED SUPPORT, SOLVING THE EQUATION 
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i,—i,7¢ are 10, 3.33, O 715 
,r=od ae aa a " ae eel : 


L+1,¢ 4°» a7 


ie Same va es I \\ ve Io 0, 2.0 
} . +] ‘ at 4 wise i 
| hese are a equation ) 1 C 21.2. 26. 51.1, 66.6, 82.2 2 128 20.5 


nstituting the support 


The choice of the scale units 1s of lit 


: 
or no ‘tance in this case, as it 1s 1 \ 
r no importance in this case, i di a aia Melee We i ‘enamel aii 
supposed to have much practical value - é ma Te 
wae ; The construction for the pon 3h 
For simplicity in calculation then let us “~~ 
k ] , een mdicater Vv dott mes 
take 1 tl. 
1? \ t tw ' set ' +} stoi ' 
i we connes \\ 1) . l l l ; t] 
Chen 
43 xes b straig the mtet tion of 
y=16! +1 this line with i port wi 
give t. or by connecting the mutial velocit 
1) c 
/ with the tin t 1 support 
Sees ' ; ' 
rod —. we read on the 5 { distance pass¢ 
I ’ 
+! vel This has e in t gure 
Here our formula does not have ; for | 30 and 3, giving tl valu 
logarithmic form, and we can, therefore, 1 S as 234. B ¢ the 1 x li 
graduate our scales in lengths propor pass through | o and the gq time Ww 
c 
a. \ 
\ 
B 
‘ 
q ? 
FIG, 8 
E ‘ L 
of i A 
FIG. 
D way A 
B O 
: f 
Cc \ lrauspare adex 
\ 
\ 
‘i ¥ ' 
; ‘ 
/ | 
. | 
, ] 
\ < Y ‘ 


FIG. I 
FIG. ¥ 


DIAGRAMS ILLUSTRATING THE HEXAGONAL INDEX CHAR wl 

tional to the numerical values of t a case col ng to the simple 1 
quantities involved and not of their log iw of falling b lf e taken neg t 
arithms Chis is been done m ti ve We May get tw itersections with the f 
scales for | . It should be ob é nd either of e times thus four 
served that since the modulus tor | , 0 satisfy the « tio 

is negative, the positive values of tha , . ( 

CHE HEXAGONAL INDEX CHART 

quantit re i red down trot t 
bast ne The distance between tn xX \ ype or ¢ { ’ q t different 
nav be anvthing we like, but to simplit character fron f those previous! \"\ 


will 








' mi ngles 
ts pr ections on 
tw \ Wi i t « i length or 
| eretorg¢ 
( 20 Bcos. AOL 
‘ ere ently, new form 
ion chart the scale values on 
I I equa ind that on OB 


mic » the length 


to this unit is equal to the 
f d O If 4 OC is 90 de 
t eneth for the O b-axis 1s 





! multiplied by , 
’ 2 
il ] 4 ( | 20 devre¢ tne unit 
ree axes are the same 
we were to graduate the three axes 
their proper units and then erect 
rs to the axe t the division 
\ ( ld tind the sur of Oa’ and 
ow the perpendicular from 
wl { es through the point of 
‘ the perp lt ur from 
| eadily be seen, how 
“ t very co 
v VO! f lines nd it 1s, there 
( rv wi tl tori f chart 
\ t wl , tr spare 
t i parent sheet, 
f “, on the lower 
t ‘ ed three lines meet 
each line 1 perpen 
t f the x the axes hav 
| ] v ed, the index 1s 
the chart (care being taken that 
é re perpendicular to thei 
t x nd id ted that 
cular {| es through the se 
n OA, and the secon 
iwh that on O ( Che third perpen 
vill ( ntersect OB at the sum 
tw q mtiti he naeie 10 ¢ 
\ hit y W like put since we 
| n it the three axes 
neice Oo! 20 degrees, it 1S id 
or n genet to use that v 
e this 1s done the arrangement is 
! the hexagona type Che 
thing is so simple and self-evident 
it scarcelv seet to call tor an illus 
xample, and | will, therefore, not 
t to do more than refer to some 
more important peculiaritie 
er fort ot ld hart 
ly ex vy be turned into 
f tiplicat by graduating 
xes in the logarit} of the numbers 
emselve hig. 8 
t the iddls 
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It will also be noted by reference to Fig. tages in certain cases, and I have had one join up points on two of the axes which 
9 that the graduated lengths on the three or two problems to chart which it seemed are known and get the intersection of the 
axes may be moved as far as we please in impossible to handle with any approach line with the third. This will be the value 
a direction perpendicular to these axes to simplicity by any other method necessary to satisfy the equation. 


he 60-degree arrangement of the axes 





without changing the points at which the A form of chart bearing a family re I 


index line cuts them. This is sometimes semblance to both the hexagonal and_ is not quite so satisfactory in this type of 
an advantage in that it allows us to shift alinement types is shown in Fig. 11. In chart as in the last described, since when 
our scales so as to get a more compact it the axes O A and OC make any angle, we are working out: toward the limits, the 


and convenient arrangement of the chart index line 1s likely to cut some one of the 
he axes are to ; ixes at an angle which is disagreeably 


lor this reason it 1s generally con 


than is always possible if t 


meet at O. lor instance, suppose we acute. 


wished to arrange the three scales on the A sidered that the advantage lies with a 
sides of an equilateral triangle, shown - smaller angle even if the work of graduat 
dotted in Fig. 9. It is plain that we get / wa ing is somewhat more difficult. 
precisely the same results with the lines = Where the two outside axes are gradu 
a’b’, cd’ and e’ f' that we do with the P bi ated alike the central axis may be marked 
lines ab, cd and ef, i., if ab + ef ne eee : te: ae off without much difficulty by simply join 
cd it is likewise true that a’ b’ +e’ f’ , . ing like points on the outsides. The marks 
c'd’. It is also advantageous in case any !1G. II. DIAGRAM ILLUSTRATING A MODIFICA thus found on the middle axis will have 
of the quantities is affected by a number ION OF THE HEXAGONAL numbers whose values are one-half those 
of different coefficients. In this case it is INDEX CHART on the outside lines. This form of chart 
only necessary to draw a separate parallel might be used for multiplication by plot 
line for each value of the coefficient mul- @ 2d OB bisects it. Draw any line a ting the reciprocals of the logarithms of 
tiplied into the variable, and graduate it hen from similar triangles we have the numbers to be multiplied on the out- 
with the product of the two. Then, tak- Od Oc—bad side lines and of their products on the 
ing the line affected by the desired coeff- ree ae , middle The advantages of such an ar 
cient, pick out the required point on it and r rangement are not very apparent, how 
pass the index line through this point. Od bd ever, and it has but little practical interest 
This form of chart may be arranged Da Se —$_$__ 
easily to take c re of a larger number _ An Unusual Piece of Machinery 
of variables than three. On Fig. 10 the hd . 
product of O and OC will be found “- + = =I. _ 
on OB H we draw new axis OD a Ue By Joun E. Sweet 


making an angele of 120 degrees with OB aati 


we have a new diagram on which we may [There has been built by the Straig 
obtain the product of OB and OD. The Line Engine Company a machine designed 
product will be read on OC, or any line, hy O. C. Kavle, which has a number of 
as OE, parallel to it [his operation may : shafts, gears and cams, and a crank, cot 
be repeated an indefinite number of times, ; necting rod and _ slide As the shafts 
and it is here that the advantage of being . are 114 to 2 inches in diameter, they 
able to move the scales in a direction per are of soft steel, ground, lapped and 
pendicular to themselves becomes most scraped into cast-iron boxes; the con 
apparent. [t enables us to handl large : necting rod is brass and the _ slide 
number of variables and have a separate cast Iron, running in cast-iron guides. The 

FIG, 12. CHART PLOTTED BY METHOD ILLUS- ; ae . : 

neat: toc cathe one of them shafts are a tight wringing fit in th 

RATED BY FIG. 11 : ; : 
ee) ae € thi oe ioxes, as are the crank and cross-h 
| | CPEPEA iis ) ‘ > tl i ‘ altivea«til 

‘ , ins int ‘on ‘ting an > slid 

tage to have a transparent index made in ia pl in he connecting 1 id d the s 

the thage shown in the same few It j in the guides. The machine runs smooth 
‘ < ( SEiG)\ i bil { i S«cli lit I ‘ | _ ‘ 

; ; 
a hexagon W th the sid S parallel to the Od=bd= 6 t 200 revolutions pe r minute without the 
: ; 2cos. AOB earings s ing . ast evidence of 
ties Mes i cies ei Mi: eee arings howing the lea t evidence of 
; , , heating or abrasion. Mr. Kavle tells 

from the shape of this index sheet After I I 2 <OS {OR . ' Ir. Kavi tell -” 
' - = — he ran a shaft about 3¢ inch in diameter 

setting the index to get the product on "* Ga t O « Ob ; ne 6 oe ee inch in diamets 


O B, place a straight-edge against the side 13,000 revolutions per minute for somé 
i ‘ < SUFal Zl +e Ag Id > “ 

, +1, ee) ee - — 
parallel to the OB index line, and it is (he simplest case is where the angle months with such a fit, and without a pat 


. » ! > lars } ’ ) > ticle if oil h Xz i i snc re : 
easy to slide it into position for the next !OB 1s 60 degrees; then cos. AOB cle of oil; when examined, it showed a 


‘ 4 hurnished appearance. His theory is that 
reading without losing its orientation, and and d appea anc hy! 1 
no grit can get in, and it has no excuse 
at the same time always keep the index I 4 I I ‘ 1: a “ , 
, ; —= . ior doing anything els mut go 
through the point last found on OB Va O « Vb ee eas J 
) [his is in reality the “reciprocal” form \n authority states that the best test 
A MobiFIcATION OF THE PRECEDING Typ! ‘ , ae ; 
f the type just described for cvlinder oils 1s to heat them in a cur 
J 5 | 1 , ° 7 . e ° - 
Personally, | must confess, the method [he equation we have derived is of the rent of air for one hour at the temper 


of the transparent dex does not appeal same form as that which was used in | tur. corresponding to the steam pressur 


to mi very strongly It as the disad plotting the chart. shown in Fig 7, o1 the t which they are to work The loss 
vantag f not being self-contained, and former articl veight should not exceed 0.5 per cent 
unless we provide a special index for each —— oiteiailinats 

' 1 ° I I I 
chart tl Iwo are not likely to be found + f = y In 07 tty, output of lumber in 
together when they are wanted. In th United States amounted to 40,256 milli 
second place, it 18 easier to “fudge,” oO! \s a matter ot interest, this has been feet, boar ] measure In 1906 the output 
force, the index to give desired results recharted by the new method In | ig. 12, totaled 37.551 million feet Thus 1 yo; 


than with most t the other types Still f and f’ are sraduate d on the outside axes scored a gain of 2705 million feet 1 
UF 2; i t, I 
it must be admitted that it has ts advan ind p on the n 1ddl iz re id the chart 


! I 


pel cent. over 19060 
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Several Interesting Shop Practices 


Modern Methods of Making Circular or Worm Racks, of Using 
Planer Jigs, of Supporting Planer Tools and Using Babbitting Jigs 


EDITORIAL CORRESPONDENCE 





One of the neatest methods we have cut through into the thread on the inside ntal shaft and tl ther is 

seen for making circular or worm racks After they are all cut nearly through by ponding position at the left 

is that employed by the Becker-Brainard a second operation, the casting is _ re \fter the frame or jig has bees 
Milling Machine Company, Hyde Park, moved from the machin nd simply fully lined up with the body of the 
Mass., and illustrated in Fig. 1. Inthe : dropped o1 hard surface when it falls chine itself, so as to bring the different 
of the large rack shown, they cast a SIX apart, leavin t] IX compilcte racks and hafts in their pr yper positions, hells are 
lobed cylinder, which is shown mounted the six small segments of waste which put in place, the bearings to be poured 
in the fixture on the lathe carriage The have been cut out between the saws. They re luted with clay, as shown, and the 
number that are cast together depends on require very little trimming up, and it abbitt poured in the bearing Che shaft 
the size of the rack and also the diameter makes a verv easy method of doing can be easily removed for heating befor 


of the worm which is to engage in it rather difficult job pouring and also after the bearing has 




















cooled | t e of the slotted strap 
how1 is J res all fixed bearing 
being cor cated with regard to each 
ther, an rge amount of tim 
craping and fittin 
| ARGI ’ NIN I rx URI 
\r ther Xamp or thn kind } Ss! 
in Fig. 3, an one of the best cases « 
irge jig plat we know of. Here six 
irge milling-ma¢ e knees are hung on 
the p! ner ved at o1 etting and both of 
he heads brought into operation Phese 
re large pie each of the jigs show 
being b 20) ches higl 
lr] top ta of these knees are rst 
p with t Dp per dovetail und the 
! s to clamp them o1 
f +} 
t rane wl 
| > ) t ai 
WW t I t S¢ 2 
f ‘ shorter 
» th 
‘ ; 1 > 
It will of 
FIG. J \ NOVEL WAY OF CUTTING RACKS FOR WORMS ring bei1 nlaned is the regular 4s 
sada ' wil +] opposite sid 
Mlounting this casting in the fixtures LARGE BaAppiTTING J1 t five r in t other directi 
hown at each end of the lathe carriag hi llow for the clamping ib t 
he inside is bored with an ordinary bor ) \ very good example of a babbitting jig wi i" t t I f 
ng bar carrying a fly cutter, while the for securing the alinement of a number etail « 1} , i t} ma 
vork is fed past the cutter by the lathe bearings 1s shown in the accompanying i 
riage hfeoe te fees heen hosed the illustration, Fig. 2, which was secured ER Says awe 
ithe is geared to cut the desired thread 'TO™ the shops of the John T. Robertson \t i ‘ 
d the thread is chased on the insid | Company, of Hyde Park, Mass., through pen-ended wt ist T w 
e casting by a single-point tool, which the courtesy of their superintendent he penings. One end. it will } 
fed out from the bar for each cut, the This is a paper-box machine and th ts the 45-deer 
ork being fed by thi carriage instead of babbitting jig consists I the central the { | re ngle for tl v1 nd ti 
volving the lathe. as in ordinary screw frame, which is clamped to the body of t ' ' ntil this gage 1 t goes t 
itting the machine itself by tl four ( lamp plac | ther enge lvine in the fore 


The casting then goes to a milling ma shown Phis fr ( ries the two hor ground 1 it easv 1 te the 4s 


ine, is milled on the back of each rack 1zontai shafts shown im front and also eree sid f thi ittoint tion to tl 
nd a pair of slitting saws set to the right two vertical shafts at the back, one of bearing t ly planed on tl ther face 
istance apart for the width of the rack, which ‘can be seen through the opening or top of the ki he hardened ste¢ 


re run over each section, but do not in the frame itself er the upper hori n the end of thi er t 








and the 


side, 
5 devree cut wed exactly 


ld be 


work is chalked and 


where this bearing shou planed to 


The front side of the 


ine scribed as a general guide for this 
planing, but the final cut is taken by set- 
ting the tools against this gage block, as 


tain that this side of the bear 
to the 
After 


then it 1s cet 
relation 
the 


in the right 


the top ot 


be 


ing will 


dovetail on knee. 














SABBITTING 


}1G 


ned, 


exact 


this side is correctly pl the long gage 
] 


is used to determine the location of 


the other side of this bearing 
{ NG PLANING GAGES 

[he use of planing gages is very clearly 
hown in Fig. 4, and those who are not 
familiar with thi f planing to the 
correct size will find it both interesting 
and instructive It does away with al 
but the preliminary laying out, which 1s 


course, necessary with the first surface 


castings clean 


planed in order to have th 
But 


after the 


up along its entire length 
first surface has been correctly planed 
the gages enable any good man to get 
very iccurat res t ind practi il] cut 
out all chance of maku mistakes 

In this « the insid column dove 
tails have been planed t d the knee 
i imply slipped WI vel form 
ngle plate, which represents the colum 
< ili T tsel In setting 
t] ngle p t « s ecessal 
t] oy! t re he taker to \ ¢ 
qu ‘ vith t planet ble in both dire 
tol mut afte is is done no further at 
tention need be paid to this end of tl 
work, and the knees t be planed ire 


clamped to th d supported at th: 
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outer end in any way that will prevent 


springing under the cut 
shown in place has a dovetail 
just fits in 


The gage 
projection at the back which 
side the planed surfaces of this bearing 
of the knee, and has been carefully laid out 
so that the angular sides shown in front 
are in exact relation to the dovetail pri jec- 
fixture. This 


gage is put in place after the top surface 


tions which are slid into the 
of the knee has been planed, and all that 
is necessary is to set the planer head at 
the desired angle, 45 degrees in this case, 
and plane the angular sides until these 


sides are a continuation of the angular 
sides of the gage. When this is accom 
plished on both sides of the knee the 


knows without measuring 
correct and will fit the table 


them 


planer hand 
that they are 


is to be mounted on 


which 

The 
planer table is used in a somewhat similar 
front of 


other shown lying on the 


gage 


located in one or 


~~ 
Hcmg 


Way, 
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more carriage slides, and the dovetails 
planed until they match the dovetails of 
the gage. Both the work and the gage 


are located by a steel strip which fits the 
planer-table slot and also the slot in the 


work and in the gage 


SUPPORTING OVERHANGING TOOLS 
It is one of the first principles of plan 
ing, in fact, of machine 


work, that the cutting tool should be sup- 


or, almost any 


ported as rigidly as possible, and the over- 


hang reduced to the lowest point. There 


are many cases, however, where on ac- 


count of projections on the piece to be 
planed it is absolutely necessary to have 
of the 


above 


con- 


be 


planer at a 
the 


the cross-rail 
siderable hight 
planed, in order to clear this projection. 
This means overhang in spite of anything 
do, to offset this make 
planer tools with long, heavy shanks so as 
to be stiff with this, 


surface to 


we can and we 


as p ssible Even 











STRING OF I 





\RGE 





PLANING FIXTURES 














FIG. 4. ONE FORM 





OF PLANER JIGS 
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however, it usually prevents the taking oj 


Trade Opportunities in Colombia P°rtance is due to its proximity 


good cut on account of the spring of Panama can: nd also to the rich coal di 

the tool, and as a cure for this disease we pcsits which ve been found near it 
By M. pe Moreir 

recommend the treatment shown in [ig 7 4 , REIRA cours It i eved the exploit 


5. This is a strongly ribbed arm which tion of that mine will pay for the expen 
projects from the side rail and carries an (he remarkable location of Colombia of the road and also leav large pro 


adjusting screw in the end so as to make’ with relation to both the Atlantic and The Ameri manufacturer ould 


I iK ) | ‘ 

positive support for the shank of the’ the Pacific ocean gives a great opportunity a two-fold interest in that li its prox 
tool, or the tool holder in this case, as_ for the development of American export imity to the Panamal canal. whi Wi 
close to the cutting point as is possible [hough not as valuable a country for facilitate shipping materials, and the p 
While this is not as good as though the machinery as some other South American portunity of selling machine tools and 


entire overhang could be avoided, it is republics, still it deserves the attention mining machinery 





« decided improvement over the usual and study of the American manufacturer Modern machinery and appliances are 
method of support and allows a fairly So far, exports from the United States, found in Colombia on a very small scale 
good cut to be taken, and also makes it though highly Satistactory (31 per cent.), and uptodat American machinery once 
possible to secure a more accurate job. do not include machinery of any kind; our’ known will have an immediate sak rhe 
Phis is a large piece of work, as can be manufacturers should not leave that field transportation on the river Magdalena is 
made entirely by steam launches, th 
greater pa f which are bought u 
Lurope, some however, are bui n Co 
lombia (he repair shops at the different 
points of the river need more labor-sav 
ing machine tools which American manu 
facturers at ble to supply 
Of cours int machinery 1s great 
needed in Colombia, as labor 1s seares 
ind not skilled Gold, plati um silver 
nd copper are mined in a very primitive 


form and European nations seem to have 


' 


devoted their efforts to railroad and gen 


eral suppli ind have let alone this field 


which offers great opportunities 
Materials for sawmills have lately bee 
pire n | land, not be se the 
Colo di t know about the Ame 
! 11 t for reasons whi 
t k w elating An ord 
for full ynull equipment im Barra 

















ho () t t thi rush ft 
{ een t 1 by the ;, 
FIG. 5 SUPPORTI OVERH ANGING OOLS facture : defecte xisted in the nei 
(| saw I ( St ne t the 
scen from the two-foot rule, standing in to their English and German rivals, who defective 1 te 9 the repai hop which 
side one of the ribs under the base, and thus far have supplied all the machinery resulted 1 ther delay f tw rontl 
while it may not be possible to adopt this for railroads, shipbuilding, et: heavy expense nd the of a lumber 
particular form of tool support im all Colombia's great handicap is her lack contract | irculas w was maw 
cases, it gives an idea which can_ be f transportation facilities This is now” and anew one had to be ordered. It cam 
idapted to suit many conditions. In this being remedied as muecl s possible by six mont er whhew shisok a 
case it 1s connected to the elevating screw the government. Concessions have been ial 7 ' nF 
of the cross-rail so that it can be easily vranted with the result that 12 different hed hee era = customer < this 
moved into any desired position. One of railroads are now nder construction hipment, t eh he had written m 
these on each side makes it possibl to use Three hundred and fifty miles now con hems dni Stn. tae dike a 
two cutting tools and get good results titute the total net! f the working The unclaimed iW fter one montl 
trom them both railway lines i el ee lei 
J. Ht. Railroad rep shops are few, but tak- 1 the ipp rh. ren lik 
— Ing 1 crage repair shop fot nroceedi f 4 \ ; : facture 
he following conclusions were arrived each of the new hi tually under con lig ( mbi er to pureha 
t as a result of some exhaustive tests ‘Struction, we have 12 repair shops need of his material in Europe and nat 
nade in connection with the questi ot ing machine tools whicl American manu 1 not In thre xport f American firn 
enthering coal Stored for onside facturers can supply if they take the ne wl licited 1 Colombian trad t 
time und vat 1 : l ssary steps to that he line leading | ( imilar f 
ting valu l pp ( I ! { I bs ventu | (, ' ; ’ el a} 
yy storage uncle \ \ 1 Pa ( t} m t vel ' xport t J 
dvantage s ve i ) mipo nt ne 1 toward whi | isfacti 
cd in cases where loss 1s sust ft \meri ! f chine tools nee study 
period of abou ve months ( nd machinery ould bend their effort peo | 1 thei ' , 


ypreciabl 
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3.40 
nt as to credits l hey e expert ex 2, represents the frame of a_ regular 
porters and strictly follow instructions as power press, while B_ represents the 
packing and shipping fhe American plunger or slide with up and down move 
rufa he other hand, seems ment; C is a solid tool-steel combination 
xport only when he is ie; that is blanking and forming die, the recess in 
vy. wi t] h at me is not tor he center being used for drawing the 
uf cup over tool-steel post D The cutting 
sanking facilities are the same as lie /: is placed and located by set-screws 
ther South Am¢ republic lhoug nd dowels in cast-iron die holder F, 
ll the foreign business houses are either which in turn is held to the bolster plate 
Enelish or German, a good American if the press by studs G and H. K is 
lesman can easily obtain t nancial stripper to push the cup from the ver 
tanding of any firm, as bank officials, tical post after the forming operation is 
following a different system t her« completed The portion of part K, which 
readily disclose to a courteous salesman is marked 1, is in the form of a horse 
the standing of any firm big enough te hoe, while portion marked A-2 is a 
ve a large order handle Part AK-2 1s often connected t 
The present time is a good one to seek the plunger of the press with a bell-crank 
irders with Colombia; the country 1s pros lever motion, thereby allowing the caps 
perous and needs machinery and machine — to be automatically knocked off on the up 
tools. The people are awakening every day stroke of the press 


one can obtain with the In addition to the above these tools are 


to the comforts 


help of modern inventions provided with a stripper for use in con 
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be made for clearance between the stock 


and the forming punch and die. A fine 


hole should also be left running through 


the center of drawing post PD in order tu 
occurring during 


The other 


prevent any air pressure 


the formations of the cap 


1 





parts are extremely simple to make a1 
it is feasible to perform the work eithe: 
in an inclinable 


Phe 
feed on the smaller sizes varies from 11 


or upright press 


output of press with autom: 


to 140 per minute, while the output on 
i fed by 


machine wand ri from so to 


nees 


90 per minute 


Placing and Alining a Large 
Motor 


By J. G. ZIMMERMAN 


\ 1000-pound electric motor was 


























m 11 ¢ . ° 9 . eee ° 
go two Colombians talking to me, told nection with the sheet metal as it is fed placed in a cradle at the ceiling to driv: 
me that in Cartagena and Barranquilla in from the reel. This allows the use of line shaft already in place. The loca- 
plans were made for the establishment of 
1c¢ plant Another opportunity t \ > 
nufacturers ! T “ 
; ; 
In short, railroad pplies lachin a / | 
: , , : a a t) or- V | 
tools for railway and maritine hops, ) 
1] ‘ . mites i tt a 2 S ‘ar Z / \ [— 
mining machinery, Witt 3 c-7 aatiemes | | j } 
} 4 + ] y t a 7 LJ —_— : O t } 
quipment, machinery for petro n Ly = J Li 
ners and for packing ] . nd 1 | | ?) we - | 
plant form the list of products th \m J hn ——" - | 
‘ Col ‘ao } "Tae 
1m ifacturers can exp I | ; HW } | 
1a |) -* ay, ; ] 4 4, aN t 
Will they try to place then Is in enemas — 
t market? LACING AND ININ( LARGE MOTOR 
n friction or ratchet roll feed, tion of the motor was such that it cou 
: : aubiaae Siaelle : reb wing thr erator to take car be worked at from only one side; 
Blanking and Drawing Shells at a _ Ke ¢ m 2 “th ee = 
O Strok —_ ' re than one machine other three faced walls The large si 
> ce ‘ ole-act- “we ‘ : aye : a 
ne Otroke ol a ingie-a Phe size f shells manufactured of the motor made it impossible to rais 
ing Power Press ostly with this equipment vary fromo.olo it with block and tackle from a_ hoo! 
in thickness; from 'g inch because the diameter was so great as t 
By W. J. MurpnHy { inch in depth and from inch to make its top come within inch ot 
I 
inches in diameter respectively. Each ceiling, and the line shaft was set as low 
| mpanyn ' cluded im the es cited above is as possible consistent with good pri 
— sed 1c { \ ‘ re ‘ the press either ta 
meern for the rapid production of shells | troy t steel, silver, gold, copper o1 We finally decided to drill a 34-incl 
imilar to Fig. 1 in a single-acting powe: n making the drawing longer an hole through the ceiling and use a port 
re Referring to the ke 1 t h t 1,002 | hould able crane on the floor above, letting 
| 











/ 
Cc LJ [ bP 

















rope down through this hole and attach 
ing it to the motor so as to leave no fret 
space between it and the top of motor 
Che built the cradle but did 
not flooring The 
then drawn up so as to touch the ceiling 


carpenters 
fasten the motor was 
and the flooring was slid into place. B 
means found lowering the 
that its shaft fel 
g inch below that of the line shaft. T 
the motor 
This was easils 


this we 


the 


on 
motor center of 


line them up and have level 
was our next problem 
iccomplishe d by the use of three lag bolts 
flooring was thick and by driving 
the three bolts upward in the form of 

soon had the motor level an 
When the bolted 


shims sliding 


triangle we 
in line flooring 


nd 


was 


proper put under the 
hase the job was successful in every wa} 


lhe illustrations show clearly the scheme 














September 3, 1908 


Practical Letters 


MACHINIST 


from Our Readers 


AMERICAN 





A Round Table Discussing Details of Modern Machine- 


shop and Drawing-office Methods, Practice and Economy 





WE PAY FOR USEFUL IDEAS 
re A Novel Cutter 


Locating Jig-leaf Pin-holes 


In the old way of locating jig-leaf pin 
ies | have noticed that the toolmaket 
iten places his jig on the milling ma 
ine, locates the front hole first and 


n bores through, and so with the last 


le a lot of time and skill are required to 


ring the holes accurate and in lin \n 
her way is to set the job up on the face 
te of a lathe, and, of course, this m 


lot of work indicating and balancing tl 


readers of the AMERICAN MaACHIN 
who are familiar with this kind oft 


rk can re idily See +} trouble in Ive 
verforming this operation The 


wn here 














ut and replaced 
the drill required in the fixturs 


Brooklyn, N. Y 

























































































) inches 1 lamet 1 244 
, 
inches in thicKness 
The teeth were cut in this manner to 


] Ip t! hip 1 l P1ive shearing 
a Ww » equalize the cutting 
train 
fhe photograph w taken just afte 
rdening, but they have been in use for 


me time and have given unusually satis 
ctory service, being run at a peripheral 
table speed of j 


65 feet, a 


inches per minute, taking a cut 4 of an 
nch in depth and 5'4 inches wide, count 
ne the two cutters 
\ 25-horsepower motor 1s used the 
illing machin 


Decatur, Tl Eruan VIALL 


will be found to be good, accurate 
( wo] 

| w two kinds, the principle of each 
el the mie is regards the stops, the 
! diff nee being, one has an adjust 
12 screw in the stand, see Fig. 1, and the 
ther n adjustable cutter on the tool, see 
hig. 2 lhe line « s show cle irly the 


‘ wet) 


constriu m of each i is a Cast 


SA tapped to receive the adjusting stop 


the 


B, and bored from the top for 
[ hard 


which is made of cast steel 
nd ground; it has a lapped hole to 
fit the plain shank of the screw B; 


a light drive fit at D 


stop 


Is, OFC 


; urse, pnad 
in the base casting lwo gaps are pro 
sides ot the hase to en 


vided on opposite 
ible the 


operat rt re ich t] stop-screw 
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1 lock nut | ( ‘ ring tool is 
of the rdinary type with the exception 
hat it has a taper hole / into which can 
be fitted various size tits / The shank G 
( be either tap para el 

When setting p standard U-gag 
shown in Fig. 3, is placed on t rbor G 
nd the cutting ede: i the countet re 
is brought to bear on top of this gage 
Adjustable stop-screw B is then screwed 


and locke d 


up to touch the 


by means of the nut G The tools are 
then ready for us [he tools shown 1 


‘onsist of a cast-iron base J bored 
to receive the hardened steel arbor A 

drive fit fhe counterboring to 
turned and threaded 


locknut N This 


ground 


spindle / 
to fit the cutter ./ and 
spindle is hardened and 


The setting up is mad bringing the 








top of the arbor A, and screwing th 

ter M to touch the top of the U-gas 
hown in Fig. 3); the locknut \ ts 

tightened onto the cutter M 

England J 


London. Hi 


Balancing Large Pulleys 





” urfs ir floor plate if availabl 
a boring mill, both methods having 

used successfully In one instance 
84-inch heavy pulley was balanced o1 


boring-mill table of about the same «ah 





FIG, 2 
\RGI LLEYS 
ete! \s it placed O1 


sic 1i¢ arly on 
] 


happened to be 
table with its heaviest 
the table was turned slowly by pulling 
belt by hand 


yver the slots 


and rolling the pulley at 
in the table unt 
the heavy side was down, which tin 


somew! 


majority f cases will come 

between the slots in the table, but 
happens to come over a slot the pull 
can be worked along a few inches wi 


' I 
mucn troubl 


Che pulley, of course, 
with its heaviest side at the bottom 


drop a plumb lin 





upper part of its rim 
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A Scribing 


lhe sketch 
outline or 
and cannot 


level surface 


scril er 





the ordinary w 
forging work calls for a 
ie ( 
~ 
~ 
F ) 


Work 


\ BING 


SCRI 


when tracing the outline 


he face of the dic 


- the scriber block, 1s 





cned pin through 
sy from falling out 1] 


i: is to keep scriber B di 


marked 


Wis 


face to be 
Milwaukee, 


Grinding 


With this tool 


little skill, 


mani 


grind lathe 


wy 
a 4 
x. \ 
\ al 
( Hit 
( ) comm emi 
rinding rig on his lathe 





e position of holding 


1 when g 








] nd slot ( 


Tool 


be 


ay 


track d 


tool of this kine 
E 
[A 
iA 
— 
roo! 
ot the piece on 


mad. 


licknesses of machine steel rive 
ecther B, the scriber, 1s mad 
stec] hardened; it has slot ( 

ng point D. £: 1s steel 
cured to 4 with a screw Ir is 


obj« ct of 


Wh 


fro. 


on tl 


tool for tracing the 


work that rises above 


with 


Much drop 


n three 


ted to 
of tool 
and mark 


spring s¢ 


1 rd 


preve nting 


pring 


e sur 


M. A. H 


can, wit 


cents 


FIG. 1 


\ 
FIG. 
rN ~ 
\ wheel 
Fig. I 
e center? 


r yx 


Lathe Centers 


h vel 


rfectl 
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finish. If the center is in bad shape, b 
lowering the left | 1 the operator can 
make the wheel ut verv tast It does 
not make any difference how much the 
ceitter 18 out of true the high speed al 
which it will run generates a true center 
Harrisburg, Penn W ALLACI 


A Box Tool for the Automatic 


The box tool, shown in Fig nd 2 
was designed for a special piece of work 
but has been successfully used on various 
jobs within the range of the Cleveland 


screw machine it \ constructed for \ 
will be noticed in Fig. 1, the rollers aré 
ahead of the cutters which, | think, gives 
the best resuits in working rolled stock, 
and where the pieces are to be finished 


on the grinder 


its 


back 


it serves as a Steady rest Ww il taking 


cut, for a wide forming tool on the 


oO! tl cCTOSS slide, whicl accounts tof} its 
being made so rigid in most parts Phe 
front of the cross-slide is provided with 
a combination undercu recessing and 


iff tools, the work | steadied with 


cut ell 
i rest which 1s _ hel n the third hol of 
the turre 
This box tool | i range from 14 
inches, which is t largest stock the ma- 
ching will ke 1 diamet« but 
it will turn small y forging the point 
of the tool dow 1] ol shown 1s of 
incl squat ! +e speed steel, but in 
taking ivy cuts, it would b dvisabl 


Phe tool pos nd ring rew | 

] te] ] 1 } } r - 
with a 16-pitch thread, and by having 125 
equal divisions marked on the periphery 


+ ¢ 
I 
; 
,OOS 


ce secs 1 hOW 
put 0.001 Mm ( 

| 

‘ 4 | { ik 
1 ! 
like uld 
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Salaries of Professors in Engineer- 


ing Schools 


\ friendly continualls 


between 


controversy 1S 


waged the engineer or practical 


man, and the technical educator or, as hi 


is frequently referred to, theoretical man 


If we stop to consider the relative post 
tions of the contestants and admit that 
iving up to high ideals of service 1s 


j 
} 


worthy of our commendation, the profes 


sor has the best of it We do not doubt 
but that there are many professors who 
could command = salaries many times 
greater than those which they are now re 


ving, should they take up engineering 


\nd it the engineer has really at 


heart the practicalization of engineering 


education, let him give up anywhere from 


uine-tenths of his present in 


wise, the professor in a technica! 
chool is f worse paid than his brother 
} nn ( Hit Vhere are, OT Course, 
ting features, such as long cations, 
pport It i for search work, social 
positiol li lvantages, and the 1il 
rom t eport ot recent study made 
{ Carnegie loundation for the Ad 
t of || ching Ve bstract the 
wing st ti in regard to the ave 
v4 pl rT Sol ilar, paid by 5 eral ot 
e more prot engineering school 
I I unt 
Average Salary 
Institution of Professor 
Cornell University $3135 
University of Illinois S51 
Massachusetts Institute ot 


Pechnology 
Armour Institute of 
Stevens Institute of 
Worcester 


fechnology 
rechnology 
Polytechnic Institute 





(ase School of Applied Science 
Rensselwr Polytechnic Institute : 
Rose Polvtechnie Institute out 





| Cl 1 me phy in regard to the nl 


oduction of electrically-driven tools into 


the small iverage shop which, if over 
looked, mav be regretted While electric 
motors have become extremely reliable, 
they are, in common with all classes of 
machinery, prone to some ills of derang« 
ment, and as their diseases are entirely 
different from those with which the aver 
ge mechanic is at all familiar, he is usu 
ly lett in very hopeless position when 
e motor goes wrong 

lor this reason some of the large tool 


builders hesitate to recommend electric 


llv-driven tools for any shop which does 
not employ a_ skilled electrician at all 
times, so that any ordinary derang: 
ment can be taken care of at once It 
does not take many hours’ delay caused 


by a motor being disabled and the machine 


ut of commission, to offset a considerable 

Saving m output, and it also induces a 
feeling of insecurity which is far from 
pleasine ft ny hop management 
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One of the large machine-tool shops in 
question uses electrically-driven tools ex- 
clusively, and believes it is the only way 
elec 

the 
Among 


to drive machines when have 


you 
to 
electrician. 


equipment enough warrant 
employment of the 
other appliances in this shop are two large 
by electrical 
apparatus that 
gradual changes of speed of the table dur 


trical 


planers controlled entirely 


in such a way there ar 





ing reversal and going to high speed on 
the all of 


somewhat complicated electrical apparatus 


return stroke, which involves 


In this shop n> trouble whatever has been 


experienced from this source, because at 
the slightest indication of trouble the ele« 
and everything 

But 
would 
half of 
would 


triclan was summoned 


kept in first-class order at all times 


in the average shop such a machine 


very likely be out of commission 


the 


probably — be 


time, and the entire apparatus 


condemned as a_ complet: 


failure 


Electrical driving of machine tools has 


until something better 1s de 


consider all 


but it is advisable t 


phases of the question before going int 


it in a small way, as there are chances of 








being disappointed in some of the ways 
mentioned 
Wages in Europe 
lhe question of wage rate in | pea 
countries is one that is often mentiones 
but at the same time very few facts ar 
brought forward to show that Europea 
| 
labor is paid at a very low rate \ recent | 
rticle in the London Daily News com 


pares the family income of the wage-eart 

ing classes of Germany and Great Britai: 

Che statistics are drawn from income-tax - 
records Chose 
taken for 
Prussia 


however 
Stat 
considered 


for Germany, 


are convenience from the 
of 


typical for the German Empire 


alone and are 


Income 











tax assessments begin in Prussia at $22: 
year or $4.28 per week. British incom 
taxation begins with incomes of $800 
year or $15.30 per week. In 1907, an 1 
come tax was not assessed on 21,000,00 


Prussia. out of a total popul 
In other 
the 


total of 


persons in 


tion of 38,000,000 words, 2 


000,000 persons population 


Prussia out of a 38,000,000, 


something over one-half, live in famili: 


none of whose members earn as much 


$4.28 per week. Turning to Britain v 
have 1,000,000 families that pay an 
come tax, or figuring five persons in 


family, a total of 5,000,000 persons wl 


are subject to this tax. The gross year 7 
income of the other 39,000,000 is est 
mated at $4,500,000,000. If we divi 
these persons into families of five, tl 
average weekly family income is $11.1 
(his quantity is not in direct compariso1 , 
with the $4.28 given above for a weekl | 


Germany income; 
to 


British wage rates 


however, the quantiti 
of 






tend 





idea German at 


Viv< us an 
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> | New Tools and Machine Shop Appliances 


\ Showing New Ideas in Machine Shop Equipment That 
. Make It Possible To Do Better Work at a Reduced Cost 


THE LATEST INFORMATION 


















































- Attachments for the LeBlond tecth of 0.39 inch circular pitch. This is the work by the swiveling of the t 
S Milli Machi being hobbed without previous notching correspond with the angle of th: 
il Ing achine or gashing Fig. 2 is a coarse pitch on the hob. In Fig. 4 is the hobbing 
worm or spiral gear having 26 teeth, six pur { 102 teeth, eight pite 
ut Phe R. K. LeBlond Machine Tool Com- pitch, 25¢ inches in diameter and being = dri n tl case is through th 
pany, Cincinnati, O., has recently brought cut to run with a quadruple thread worm nd wor Wheel of the dividing 
ig out a number of new attachments for The work is fed into the hob by power gears up to 16 inches of diameter « 
It their milling machines, which are illus and is automatically tripped at the proper cut in this w 
Id 
1 
id 
¥s 
oe 
i 
yi 
I Ni‘ t I 
Xx 
, 


























H NG A NG PINION r 
ated herewith. Figs. 1 to 4 show va depth These gears were hobbed com hig. 5 shows a universal spiral g 
us applications of their geared hobbing plete in 12 minutes each Fig. 3 shows cutting attachment for use on the 
tachment, which is driven directly from the hobbing of a long spur pmion, six milling machin rhe cutter head car 
milling-machine spindle through the pitch, 24 teeth and 14 ches long For turned completely around so that it 
iring and splined shaft show1 hig hobbing spur gears it is necessary to use t racks, mill the thread of screws 
shows the hobbing of a large worm this attachment on a universal milling ma can be used on the universal milling 
eel 15'¢ inches in diameter, having 120. chine. so as to secure the proper gle of ine f ing geal f a g 
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_— rE] 
cnet WOThK \\ 
e universal machin 
1 t mited swivel of the tab 
ttachment is bolted to the colum 
outer end supported by the over 
1 of the machine It is driven from 
gear on the spindle through 
ot pul and bevel gears to the cut 
r spindl The cutter spindle itself 1 
irried in a slide having lateral adjus 
ent The cutter is carried between tw 
rings which torm a rigid support anc 
( hearing is in the removable 
| to allow the cutter being easily in 
rt r removed. In setting the cutter, 
( vain slide is first adjusted until the 
nte ine n the cutter coincides with 
( WiVe XIs t the attachment This 
lor rst ttine the center line of 
e cutter to coinetde with the line on 
e attachment en adjusting the cut 
suit \it thre tter 1s once set 
ttachment ii be swiveled to any 
without disturbing the correct re 
f th center of the wor! nd 


I NIVI 
{ 1 Ts 
\ 14 \ t ( ( 
led 
wiveler ny po 
or \¢ 1¢ plane 


» bolted the ¢ 

rd the ter end ¢ 
il he spindle 
( he main spindle 
ot mitre gears | 


taper and 1s harden: 


the rear bearing 1 


justed by drawing in 


Fig. 7 is a slotting attachment which 
can be swiveled in any direction around 
a horizontal axis. It is driven from the 
clutch in t nain spindle and has an 
adjustable stroke Ihe tool holder 1s 
graduated and can be swiveled in its beai 
ing so that the cutting edge can bi t 
vithout disturbing the adjustment 

In lig. 8 is a rack-spacing attachment 
to be used in connection with the rack 
cutting attachment This consists of the 
necessary mechanism for spacing the 
table whe ( tung racks without the use 


R 


d 


through two pairs 
front bearing 1 
ind ground whil 
traight and is 


a taper | 


tl teed 


1s 


1 screw 





he 


e 


SAL ATTACHMENT 

milling attachment 
tter spindle to | 
ion in a horizontal 
his tachment 

nn of the machin 
ported DY the OvVei 


a clutch 


THE SLOTTER 


It is bolted to the table and has the quad 
rant and necessary change gears to con 
nect the feed screw with the locking disk 
[he locking disk 1s made in two sections 
and can be reversed. One side contains 
two notches, the other side one notch, f 

spacing full and half revolutions. Changs 


spacing all di: 


for 
to 6 by half p 


are furnished 


gears 


metral pitches from 3 itches 
from 6 to 16 by whole pitches and fron 
16 to 32 by two pitches or cirenlar pitch 
from 1/16 to 
to I 


change gears in all. 


inch by thirty-seconds an 


inch by sixteenths, making 


Q is a vertical index head, whicl 


for 


Fig 
has been found very rapid cutting 


clutches, milling the heads of screws ai 


similar worl The divisions are made by 


vertically notches plates and can be hand 
lever shown 


led very rapidly. The small 


at the side of th spindle locks it securely 
after the 


The spindle is taper, the front 


in position division has been 
changed. 
flange being extended to protect the index 


The spindle has a Ni 


srown & Sharpe taper hole 


plat 


from chips 






































CIRCULAR TABLI 
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lig. 10 shows a circular milling attach 


ment in which compactness is one of the 


features of the design, the hight being 
kept as low as possible in order to giv 


hen 


the maximum distance for work w 
> 7 
i or 


used in connection with the vertica 
ther attachment. The worm-wheel has 
120 teeth and is driven by a worm cut 
the shaft itself Che worm is carried 
in an eccentric sleeve so that it can be 
isted into the wheel, or can be throw: 
ntirely out of gear to allow the table t 
turned by hand. The end thrust of tl 
rm is taken by ball bearings and meat 
provided for attaching power fe 
en desired This does not interfer 
ith the regular feed of the table as 1t 
driven by an independent shaft from 
d box of the machine. It can be oj 
in either direction and has dog 
hic] utomatically trip the feed at 
It can be arranged for spacing 
moving the hand wheel and substituting 
In this way 


te dividing can be done and the sam 


p! ites and sector 


mber of divisions obtained as on th 
tandard dividing head. The table is bor: 


receive a taper plug for use in ge: 


Plain Manufacturing Engine Lathes 





his has been designed especially for 
ain manufacturing, the main point kept 
n view being stiffness and cutting powe1 
[he back-gear ratio is 10 to 1, and the 
me is designed for a 2'%-inch belt. The 
ck change gear device has been especi 
y designed for feeds and not for 
reads, as these are not nearly so im 
rtant in the average shop work. The 
ed-changing device is very simple and 
shown in detail in Fig. 2. 
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354 
or the other into mesh, and disengages 
both when threads are being cut. For 
the Jongitudinal teed it 1s easy to trace 


the gear train through 4, B and D up to- 


ward the hand wheel at the left. lor the 


power cross-feed the central handle ts 
turned up so as to throw the eccentric 
which controls the 


gear 1), out of the longitudinal train and 
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Dill Variable Speed Drive 


seen in Fig. 1 this drive con- 


\s can be 
sists of a main or power shaft 4, carrying 
a series of thin disks, and intermediate 
shafts with two sets of disks, B and C, 
and a third or transmitting shaft D, with 


fourth set of disks similar to the first 


September 3, 1908 
diameter of the driving disk A, and 
of also increasing the working diameter 
of the disk on D, so that 
Throwing the intermediate shait 


slower spe l 


results 


in the opposite direction increases th 


speed in a like manner and gives any 


intermediate speed between maximum an 
minimum that may be desired 


] 


Constant horsepower is obtained in th:- 





imto mesh with the cross-feed gear above. set on 4. The power shaft 4 runs at way, as the tension of the spring varices 
Chis effectually prevents both feeds be i constant speed from any source, and the with the feed, due to the difference 
Ing engaged the same time and makes speed delivered from the shaft D depends thickness of the tapered disk, and makes 
em both positive The lead screw el upon the position of the intermediate shaft the spring stronger when the speed is th 
tir dependent of the feeding mecha with relation to. and D. This shaft can slowest. The power transmitted depends 
n and the half nuts are controlled 1 he moved either toward 4 or D by the entirely upon the number of disks 
e handles shown at the right f the lever on the outside ef the gate, moving it to 1o horsepower, with speed ratios 
CATTIARE rhe gearing is so designed that toward ./ decreasing the speed of D and their diameter, and tiey have been built wy 
ne turn of the hand wh« t vice versa The disks on 4 and PD are 30 to 1 
( ige one m4 vhich 1s ( sely mounted on the squared portion Fig. 2 shows the appearance of the d 
nt in catching threads f the shaft s to he fi » move end vice from the outside and can be us 
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tt & Wood Machine Tool Cony 
Jackson, Mich 
Improvement in the Noyes 
Vertical T-square 


Phe Ne tical P-square has been 
improved in several of its details since it 


was Hlustrated in our columns a 


page } 30, 


present volume This 


ns to ly very convenient and. sub 
mtial mstrument for the drawing room, 
Mi is now being made by the Emmert 


I FIG. 3. AN APPLICATION TO AN ENGINE LATHI 
FOR VARYING SPEED AUTOMATICALLY 

Vise as much as necessary, while the disks cither on the floor or on the ceiling 

ind ¢ also loose on the shaft, are connection with a countershaft I he 

forced together by the coil spring in the horsepower drive of this type is 23 in 


enter, the tension of this being adjustable 
© prevent slipping and secure the neces 
ry power 
One set of the engaging disks has per 
fectly straight sides, while the other set 
is slightly tapered, so that there is only a 


point of contact between the tapered side 


{ the driving disk and the flat side of the 
driven disk, as in 4 and PD. As the in 
termediate shaft 1s moved toward 4, the 
disks at J) are forced apart to a small 


extent v the taper of one set of disks, 
which mmsure perfect contact, and the var 
lation is taken up by the coil spring Vhis 


has the effect of reducing the working 


long, 13 inches wide overall and 9 1 


high. The disks are 4 inches in diat 


and 3/64 of an inch thick, with the s; 


of the driven shaft 400 revolutions 


entirel 


minute t is designed to be 
closed and runs in an oil bath 
Fig. 3 shows a suggestion for its 
plication to an engine lathe. The 
changes are secured by the rod ru 
up to the countershaft, and this c 
controlled by the lever at the back ot 
lathe, or it can be arranged to be 


trolled automatically by the positi 


the lathe tool, which depends up 
diameter being turned In this w 





_ 





—_— 
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utomatically increases the speed on small 
liameters, and by connecting the curved 
lever with any of the notches on the bar 
fastened to the tool block any rate of 
spced may be secured, which will be auto 

tically varied according to the diamete 
heing turned, and a constant cutting speed 
inaintained [his is now ready for the 

rket and is being manufactured by th 
lr. C. Dill Machine Company, Philadel 
hia, Pa 


lig. 4 shows the device built into 

he head which 1s very compact and fre 
from complication. The illustration shows 
t rrangement of the taper and straight 


} 
} 


disks and the way in which the speed ts 


varied by swinging the intermediate shat 
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into varying relations with the others. In is done. Shaft drives worm 7) through 
this case it is done automatically as in / nd ( nd this mesh into worm 
Fig. 3, but can be arranged to suit gears bk, fk, or G ling 1 vertical 
— - | si1t10n { the lever th \ | gears 
E L i r h G d F d being pushed under tl \ y the forl 
ngine Lathe wit eare ee 
< This gives thr 9 the 
aaneeumens Osi fe \ nd A 
This is a very subs tial 1¢ eng 
lathe having tiiree-s p I 
inch belt and being provided w doubl ) 
back gears It is bu ) Cincinn ( 
Lathe n ( 1 Cinecin ae _) 
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An Emery Wheel Nozzle That 
Does Not Splash 


MACHINIST 


| ew oO! 5 havi ( ( Q ] ny att t nN 
e nozzle whi plies water tot 
ery W ( excep \ If rIVes Ss a 
howet th or splashes water all over the 
nachin Wate rds of various kinds 
ve been devised to keep water with 
younds and prevent its being spread all 
er the fh 
But a nozzle has been designed which 
free from these disagreeable habits and 
vhich 1s exciting much comment among 
those who have seen it. It has been de- 


ised by John Batl t Bath Grinder 
mpany, Fitchburg, Mass., and is being 




















. SHING NOZZI FOR EMERY WHEELS 
tw ll st I s] W the action of 
water it « es t of the nozzle 
ler ex es of vlition, one with full 
( t her \ \ ] Is ré ] 
| ( < \ S121 f 
1 f 1 1 i 
tal absenc 
a : ; 
e f las is us l 
c, an ‘ 
* 
1] . 
( \ \ 
4 rT T 
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lows the wheel back into the hood, all fi- 
nally 
where it belongs. 

Mr. Bath glad to 
our readers tell him why it doesn’t splash 


running quietly down to the tank 


W ill be 


| 
have any ot 





Machine for Compressing Refuse 


There is an interesting plant in New 


Bedford for disposing, or rather making 


se of the garl or swill that 1s col 


ALC 


by the city scavengers. This is dumped 


into a hopper and feeds down 


heavy screw conveyer fitted in a long cyl 
inder. The bottom of the cylinder is made 


up of perforated composition plates s 
that the liquid can all be squeezed out in 
the 


\ contracted opening at the 
the 


passage. 


end serves to solid port 1 


compress 








1 bull 


in such solid shape that 


to about one-fourth its origina 
delivers it 
be readily handled for fertilizing purpos 


This was built by the Wyman & MM 


( pany, of South Boston, Mass 
n interesting feature is a steam-ac 
é Ive with a knife edge like Q 
which can shut off the tlow 
d if n old shoe tI ( } pp 
ns : in te 
I, ' 
t vill from Ne Bed 
3 Q S llow 
| Y tel ke Id sl 








e 
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A Large Norwegian Horizontal 


Boring Machine 





large horizontal boring machine 1 


built by the firm of Brodrene Sundt 
Christiana, Norway The column hi: 
horizontal movement on i ed of 158 


inches, 


dle has a maximum vertical travel of 72 


while the saddle carrying the spin 
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: | Press Fixture for Drifting 
cae dalle ae onal Holes 
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op will fail utterly in another, as it 
als with a different class of product 
Che following system has proved to be 
ry simple, vet very efficient in the shop 
which it was developed There may 
a few new ideas in it and some 
iders will doubtless notice some fa 
ilar ones, as the father of it made us 
the good ideas he had met in various 
her shops, with et gh changes to suit 
é) N 
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another number. 
which in the 
umber forms the piece and pattern num 


different parts on it 


combination with machin 


ber, and to give similar parts of different 
machines a similar number. Second, to 
easily find out what castings have been 
ordered and how many of them have 


heen received rhird, to know the leca 


whether 


tion of each pattern 
foundry, in the pattern shop, or in stor 
Fo ndry 
Date Order No, 
No. Wanted Patt. No. 
Date Received Total Weight 
Fit 2 CARD SEN ( CASTING 200) 


oC Fourth, to record all changes 1! 


Af 


patterns. Fifth, to provide the foundr 


with an efficient method of properly fill 
ng their orders 

Naturally the system starts in the draft- 
ng room which, after designing a new 


machine, prepares a complete list of the 


parts on the said machine his is the 
divided into three lists, casting list, 
steel list, and a bolt and screw list Ch 
casting list is the only one which in 
terests us here, the steel and rew lists 


being distributed to the foremen and to 


the cost department These lists ar 
typewritten on letter-size paper with 
black ribbon il d a black carb 1 pap 
with the carbon side against the back ot 
the sheet, thus giving list which m 
x blue-printed, and hence can be mad 
ry cheap The blue print: ist lh] 
bl] epri! i will stand p! nity of | il 
ling in the shop before 1 s dirty t 
e read lhe casting . s the pat 
ter? uy CT Line ‘ the 1) C¢ I 
teria the number required tor one 
chine and rawing numbe ° 
In explanation f the rst object. let 
ike certam type of lathe made in fe 
izes I If 0 lie 24 inches I 
known as No. 24 lathe There are s¢ 
( parts wl ! ed on sizes al 
] st re LIVO! mbers w>\ JOO I 
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al ~ =~ imi 7 it to be in the stor iv h obtains it. and 
fastens the order to it so it can be taken 
to the f idry lt t I hows it t 
PAT T TL j be at the ti nar A the ( ird Is sent ther 
PATT. NO. " DATE : 
and on receiving it the know the molde 
PATTERN CHANGE CARD has the patterns. When the pattern goes 
Pattern Shop will change above pattern per drawing No. sO cme I i the f It 
. / ame are ! wn in Fig ind 
Sign and return card to drafting room. ' ; 
\\ Cl ] ] returines | «i ‘ 1 1 ' 
tt tl \ IN space f 
i late t ; sat , i 
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Fixture for Straightening Connect- 


ing Rods 
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casting is finished, the hole E bored and By having the square the full width of 
the pin F driven into it. The slot at G_ the boss as mentioned before, it is readily 
is planed in very carefully at right angles seen whether the boss is in line both ways 
to the face A A or not by sighting across 

The square // is hardened tool steel and This fixture, if made right, is a great 


has a button / for lifting or sliding it in help to the accurate machining of connect 


f the square is ing rods 

made equal to the diameter of the boss on 

the connecting rod Molding a Draw-bridge Center 
The face AX of the connecting r d is Casting at a Small Cos 

finished off as the first operation on the ; 


the slot G lhe width 








piece It is then bolted squarely on the Ry JOHN GREGSON, Jr. 

fixture, against the face 4 \, by the pin F, 

the washer J and the nut as shown. The In these days of molding machines, 

square H is then slid up to the face of the match boards and pattern shops fitted with 
Cope Side 








Core Seat oo stirtoncemtasencasoctt 





Core No 


Core Seat 









hol in be 


aACes 
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operation of sweeping on and cutting out 
explained and commented upon 

Then we go out and watch piece work 
ers putting up wheel centers from match 
boards in machine-joined flasks, so that 
any cope will fit any drag, or see mold 
ifter mold turned out of the machines, 


ach perfectly and exactly like the other, 
and we think perhaps there is as much 
ingenuity to be shown in the trade now 
is formerly, but of a different kind 

\ll of our work, however, is not of such 
a set type, though our shops run to 
specialties, and once in a while one comes 
across something that requires more than 
ramming up and _ rolling over. The 
problem presented by this intricate draw- 
bridge center was fully as much one of 
economy as of molding. There was only 
one casting to make, and that would 
probably never be duplicated, so we 
wished to have the pattern cost as little as 
possible and at the same time to construct 
it in such a way that the molding cost 
would not run away with the job 

The pattern consisted of a_ cylinder 
which formed the mold up to the point X, 
leaving its own core; a ring held by 
cross-arms, doweled to the cylinder, to 
form the seat for the cores which sur- 
rounded the mold, as shown by core No 
1; a sweep to give the thickness of the 
center plate, and core boxes for core N¢ 
I, center core Y and the tool clearance 
and ol groove cores. 

The cylinder and core seat wet 
rammed up and the parting made with 
a straight joint at XY. The main core 


was vented well with a cinder bed 


carry the gases off on all four sides \ 
plain 12-inch cope, with four 16-inch 
risers, was rammed on the drag section 
hus made, and a 4-inch hole was left in 


the center to tie up core Y and to take 
off its vent [The gate was in a corner 
if the flask outside the print line, so as 


to bring the metal into the very bottom of 


: 
the mold with a swirling motion t void 
. 

tting the main é Phe ve was 

n litted off, the print I tl ( sea 

: . 

| wn, the t ckness of the ent late 
} inches), plus the thickness of the 
nN res \ S swept out, il d the 
1 1 1 
inder draw l learat nd 
il-groove cores we then put the 

vreen mold. and after dressing 1 wash 
g it, the pe and drag were put in the 


oven and thoroughly « 


The next operation was the setting of 
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The last step was the placing of th 
cope. As already stated, it was perfectly 


plain, so that no guidés were needed 


other than those given by the gate, which 
had to mate up the 


and the hole for tieing the core Y. 


with that in cheek, 


The 
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Determining the Critical Points of 
Steel 


By J. C. Miu 


peen 

















risers and runner were built up 24 inches It has long 
and the mold braced and weighted. The before a high-carbon steel should be heat 
pouring was very Satisfactory and the treated, the pon t which its carbon 
“ {™ 
¥ p /) \ 
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FIG, | HEATING AND COOLING CURVE OF STEEI SHOW IN¢ HE CRITICAL POINTS 
casting, which shipped at 16,125 pounds, 
was perfect. 
The pattern cost could, doubtless, have 
been made much lower, as, for instance, 
by using sweeps for the cylinder part, but - 
the molding cost would have been so high ‘ 
- ~ ° —_ ; 
as to more than offset that saving. The ; 
pattern could have been more expensive, i 
even solid, with prints for all the cores, 
but it is a question if the molding cost 
would have been appreciably less Phe 
appearance of the casting could not have | 
been improved in any cas¢ 
The way the job was made seems 
give the best possible results with the least 
possible expense, which 1s the point } 
sought At the same time it called for 
showing of no little mechanical skill \| 
ingenuity on tl part of both patt \ 
maker and molders, and that of a kind not 
seen so often now as 1n the earlier days 
| . 


The report of the Bureau of Naviga 
of the Department of Comme 
Labor shows that during the mont! 
April there were constructed 
United States 114 steam and sailing 
sels, aggregating 63,176 gross ton Imig 


these \ — « 


of 





















that they may be clamped together upon 


the hot end of a thermo-electric couple, 


as shown at 4 in Fig. 2 This couple 
iould be of small wire so that it has 
a small mass and responds readily to any 
change in the temperature. The hot end 
should also be flattened slightly so that 
good contact may be had for the trans- 
he 


mission of heat The voltage of t 


rent generated by the heating of the hot 
id is read direct by the meter of the 
pyrometer, as indicated in degrees as well 
s in volts, as shown by B in Fig. 2 
Heating is accomplished in the muffle of 
mall electric furnace on the imeandes 
cent lighting circuit, as Shown at ( Phis 
is raised betore = starting 


hout 1800 degrees Fahrenheit The 


operations to 


whol apparatus Is so simple and compact 
that the operation may be conducted in 


ny room without dust ind dirt, or 
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In steel handling as well as in other 
lines of industry the age of guessing has 
gone by, accurate knowledge only being 
the basis of quality 





Special Chuck for Boring Ball 
Cranks 


By A) B. Sowpen 


The acompanying ill 


istrations show 
pecial chuck which | made for the Smith 
& Mulls Shaper Company, in Cincinnati, 


Ohio They almost explain themselves 


s the ball cranks are inished complete, 
bored and faced on both sides, and thet 
the small ball is bored for the handle 
It is a great time saver and, as the work 
: 


revolves you can set that the hole will be 


as it is in plain 
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This chuck has given good results and 
others could use it to good advantage. 





Personals * 


John R. Morgan, until recently me- 
chanical engineer with the Morgan En- 
gineering Company, has been appointed 
general manager of the Calumet Engin- 
ceering Works, at Harvey, Il. 

H. L. Mills, formerly in the sales de 
partment of the Whiting Foundry Equip 
ment Company, has resigned to accept the 
Specialty 


presidency of the American 


Company, 1440 Monadnock building, Chi 
cago, which is marketing the “Use-Em 


Up” drill socket 


Walter S. Lang, who has spent con- 
siderable time in this country studying 
\merican machine-shop methods as prac 
ticed in a number of the leading machine 


tool-building shops, sails for Europ 


























pecimens clamped on the couple and the 


fur ‘ t about 1S00 degree Fahren 
place tl 1 in the muffle of the 
furnace and note the rise in temperature 
licated by the pyrometet \ decided 
y will be noticed in the speed of the in 
dicating need t about 1385 degrees, 01 
the pomt II’, Fig. 4 Note should be mad 
i and the temperature allowed to 
rise to 16050 degrees Fahrenheit, or there 
he steel should then be lifted from the 
furnace, rested upon the top, and allowed 
to cool im the 1! [his gives a speed of 
( ng which allows. the operator to de 
tect the point Wil iccurac ind also 
note the slight rise in temperature Re 
peat tests should be made ipon tl 
pecimen so that the pomt will be 

Wit hs t ( \ No questlo 

n then arise as to the hardening and 
nnealing poimts and all operations on 
teel wall clustet + ae the point 


- 
f 
~ 


dove-tail slot running at right angles 
with the jaws B'R are two pairs of 
cast-Iron jaws; one bored for the center 
ball and the other for the small ball, and 


have i | Y On the back to fit mn the steel 


jaw so there 1s no pressure on the screw 
that holds them. (© is a piece of. steel 
dovetailed to slide in the chu and on 


which is fastened two lugs to hold cup 


centers J) 2), which line up the = crank 
handle 

fs is a plug to screw in dove-tail strip 
( when one of the lugs carrving cup 
center is removed, and the other end 1s 
tur cl to I the ball crank whi the 

at serve is stop sé the ball is 
lwavs a stated distance from the chuck. 
sin Fig. 2. F is the facer with a high 
speed steel black ind the pilot Is hardened 


and ground t t the hole and is used to 


line up the ball for facing the other side 


BORING THE END HOLE FOR HANDLE 


September & where he will resume his 
duties in the Glasgow branch of Charles 
Churchill & Co., Limited 


Obituary 





Daniel 


ure nn the 


Haughey, an old-tims fig 
p ; 
machin shop life 
the Pittsburg district, died in that cit 


at the age of 74 Mr. Haughey ha 


the record of 50 years in the employ ot 
one shop, James Rees & Son, and ha 
the distinction of having helped build t! 


first steam thre engine used in Pittsburg 


Trade Condi 





Joseph Dixon Crucible Company, Jerse Cit 
N.J Pamphlet 


lescribing flake eraphite 


heuffel & Esser Company New York ( 


Pamphiet illustrating and describing measurit 
tapes 

Gardner Machine Company Beloit Wis 
(Catalog ol “Gardner's Improved dis! 


*Items for this column are. solicited 





z 





September 3, 1908 


grinders and disk grinder supplies Illus 
trated, 9x12 inches, paper 


Chicago Pneumatic Tool Company, 


suilding, Chicago, III Advance Sheets Cata 
log No. 26 on Franklin air compressors I] 
lustrated, 2S pages, 6x inches 


Machine 
describing improved 
hot-air pumping 
$1,x7 


Newark, Del 


Rider 


American Company, 


Catalog Denney 
and Ericsson 


lustrated, 32 


_ Ww 


pages, inches, papel 


Caldwell & Son Company, Chicago, 


111 Pamphlet entitled “Something fetter, 
Which shows machinery furnished the Hecker- 


Jones-Jewell mill Illustrated, 32 6x0 


pages 


inches, paper 


Rockwell Furnace Company, 26 Cortlandt 





street, New York Catalog of portable 
heaters Illustrated, S pages, 9x12 inches, 
paper Catalog of melting furnaces Illus 
trated, 32 pages, x12 inches, pape 
Business Opportunities 

The Buckeye Engine Company, Salem, Ohi 
is erecting an addition to its plant 

The Eriez Stove Company, Erie, Venn 
building an SS000 addition to its plant 

The factory of the Nationa Metal Molding 
Company at Economy, Penn., will be enlarged 

rhe plant of the Hideite Leather Company 
Brockton \Inss ‘ ntlhy rned. will lx ‘ 

ilt 

The Johnson ¢ tin Company Mo stown 
Tenn wil t ding l nist I 
ehinery 

rhe Terry Ste | ne Company, Ilart 
ford, Conn has upleted plans f¢ 1 new 
lactory 

The Salina (Kan.) Foundry and Manufa 
turing Company will erect new two-story 
uilding 

k Il Hlollidsay ‘ Knoxville Tenn con 
templates establishing stove toundry in 
Ilousten, Tex 


It is reported that the Tullman Company 
Chicago, II v1 ebuild is shops on a 
irae scale 


rhe Bonita (La Cotton Gin Company has 


mmenced erection of cotton gin. which will 
eost STZ.000 

The plant of the Baltimore ¢Md.) Fire 
Brick and Retort Company ecently burned 
will be rebuilt 

The Richmond ©il Company. of Chatta 
nooga, Tenn will erect a cotten = gin it 
Iluntsville, Ala 

The Laconia «¢N. HL.) Car Company wi 
make improvements at its plant. including 
new cabinet shop 

The Susquehanna Iron Company York 
Penn... wilk rebuild rolling mill recently 
wrecked by explosion 

The W. IT). Forbes Company, New Lon 
don, Conn., building engines and motors, is 
erecting a new plant 

J. fall, Bridgewater. Mass.. is said to 
be planning the erection of a factory fal 
making electrical supplies 

The Newton Haggerty Ladder Company, of 
Detroit, Mich., will move to Ann Arbor, where 


a new will be erected 


plant 


Pacific Malleable Castings Company. 


Riverside, Ca will commence the erection 
of a foundry to cost $25,000 

The Mullins Rotary Pump Company, Los 
Angeles, Cal., is preparing to erect a plant 
Offices are in the Mason building 

It is reported that the Standard Secale 
Company, Rome, Ga., will put up an addition 
for the manufacture of pipe valves 


The J. J. Newman Lumber Company, Hat 


Fisher 


engines II- 





AMERICAN MACHINIST 


tiesburg., Miss... whose sawmill was destroyed 


by fire some time ago, is rebuilding same 

The machine shop of ¢ (. Force & Son, 
Madison, N. J., which was burned last Janu- 
ary, will be replaced by a new and uptodate 


structure 





The E. J. Jones Company, Buffalo, N. ¥ 
makers of sfeel balls, et: whose plant was 
partially destroyed by fire, will rebuild on a 
larger scale 

The Boston & Albany Railroad, it is stated 
will erect a roundhouse at West Springfield 
Mass... to cost S125.000 W. Shepard, Bostoa, 
hief enginee! 

A 250.000 plant fo the manufacture o1 
bridge and construction steel will be built at 
Memphis, Tenn y the Virginia Bridge and 
Iron Company, of Roanoke, Va 

The Vittsburg-Hixon Company, which has 
a large steel specialty plant at Butler, Penn., 


is to issue $150,000 bonds for enlarging the 


plant and making other changes 


rhe Board of Trade of Massillon, Ohio 
has negotiated with A. B. Clark, of Canton 
(ohio, Tol the establishment ot i ’ ne m 
for the manufacture of steel sheets 

The Warner Are Lamp Company Mune 


nd establish a plant in Llouston Pexas 


will 


Machinery osting $20,000 will be installed 
which will have ndependent motor drive 

I} Crescent Gin and Fert ‘ Company 
bus mosa Ala is I ganized to tu | 

tton gin nad ture ert ers 

\. | lhe Rh. W. We nd others vanizers 

Phe (rr via & | d Southern Railw 
t is reported nite ites e expenditure 

mit Seen erection ! shay 
I I emis } sident Douglas. G 
should le ddresse¢ 

I'he llammond Ina Machine ind ko ure 
Works Company s been incorporated and 
‘5 | erect ind ey ] F factory ind Tors 
plan Directors, ¢ Il Luthman let 
Moser Dani Bruhn 

rhe Baltimere «Md Metal Stamping and 
Manufacturing Company recently incorpo 
ated, will erect wiilding and instal ma 
chineryv for manufacturing metal ceilings, et 
Mever & Moran, Baltimore ire engineers it 


charge 


Plans are 


hief engines United States and Mexican 
rrust Building, Kansas City Mi fi round 
house acksmith nd erecting shop, powet 
house, ets Ie the Kansas City Mexico and 
Orient Railway Company 

A company has been ganized in San 
ford, Fla to build a ailroad from Sanford 
o Lake Okeechobee, to be known as the San 
ford & Everglades rai ad Capita S50 000 
Incorporators, A. T. Rossiter, S. ©. Chass 
and others lleadquarters w " it 
Sanford 

The Connellsville tron Works, New Ilaven 
enn... builders of wlilers, tanks, coal-mine 
equipment, et is erecting an addition, and 
will be in the market for dditional machin 
ery, including rotary shear, universal shea! 
angle bender and air-compressing plant It is 
reported that later on another building will 
ve erected to be used as a machine shop 


The Navy Department, Bureau of 


Supplies 


and Accounts, Washington, 1). ¢ will open 
bids on the following dates Sept. S—twist 
drills ischedule ~H) files belt acing 
(schedule 265), pulleys, tap holders, valves 


ischedule 266), electrical supplies (schedules 
259, 261, 265) Sept. 15—pattern makers’ 
lathes ischedule 253) electri motors 
(schedule 200). bolts and nuts, taps, ma- 
chinists’ vises «schedule 203) files «sched 
ule 278. steel (schedule 277), valves (sched 
ules VO4, VOG) Sept pap 4 rass cotters, mis 
cellaneous drills (schedule 256), drilling ma 
chines (schedule 2S7) 


Want Advertisements 


Rate 25, cents 








ne ” each nae 
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Draftsma a 1 designe! practical mie 
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14, AMERICA MACHINIST 
Position as shop manage! ractica 
al engineer vitl excelle t expernen i | 
ferences Ca Du titerest 1 good prosypr 
tox 343 AMERICAN MACHINIST 
Positior ! an Americal as iperinte le 
rr assistan iperintendent Practica 
ith drafting-room expenence hxe 
abilit Reference Box 386, Amer. Macu 
MINNESOTA 
4 good mechanical draftsman with te ical 
education desires a permanent positior 
chance to advance Am familiar with mactliune 
shop and foundr practice one vear's drafting 
room expenrence and = three vears operating 
team and gasolene engines \r present ¢ 
ploved Age 24 Box 425, AMERICAN Macn 
MISSOURI 
Positio Wanted—Chief draftsman, wit 10 
ears’ experience 1 electrical and mechanical 
nes, desires change Has held present posi 
tion over three ears Executive position 


Will go a here 
\N MACHINIST 


Box 423, AMER 













NEW JERSEY 
Practical man, age 30, shop and drawing room 


experience, last six vears superintendent's 
assistant, desires responsible position. Refer- 
ence Box 428, AMERICAN MACHINIST 


NEW YORK 

_ Superintendent, good mechanic, live man, 
desires change. Box 430, AMER. MACHINIST 

Machine designer, draftsman and _ general 
all-round machinist, with inventive ability 
and a hustler, 20 years’ experience, wishes posi- 
tion Box 417, AMERICAN MACHINIST. 

Mechanical engineer is open for engagement 
as superintendent, master-mechanic or general 
foreman echnical education and large experi- 
ence in the designing and construction of small 
interchangeable machinery, special tools and 


labor-saving devices “G. W. N.,”" 732 Marcy 
Ave Brooklyn, N \ 
OHIO 
Position with engineering firm Have been 
a successful designer and erector and have 


experience in pattern work Foundry work 
and machine shop outside work preferred Box 
$26, AMERICAN MACHINIST 
PENNSYLVANIA 

Expert cost accountant and = systematizer 
desires an executive connection with manu- 
facturing concern. Up-to-date methods and 
Satisfactory results guaranteed Box 304, AMER- 
1CAN MACHINIST 


Help Wanted 


Classification indicates present address of 


ulvertiser, nothing else. 


ILLINOIS 

Wanted—A man capable of drawing new 
alloy wire, using diamond dies. State salary 
expected and experience. Box 402, AM. Macu 

Wanted—Patternmaker and draftsman. Ex- 
perienced in gasolene engines. One that has 
progressive ideas. Full particulars in first 
letter. Box 424, AMERICAN MACHINIST 

Wanted—Designing draftsmen. Thoroughly 
experienced on water-wheel work. Desirable 
positions open immediately for satisfactory men. 
Apply giving experience in full and earliest date 
of reporting for duty Box 403, AMER, MAcn. 

MASSACHUSETTS 

Draftsman wanted with experience at machine 
work, Address, stating age, experience and 
pay required. Golding Mfg. Co., Franklin, Mass. 

Wanted—Storekeeper for machine shop. Must 
have had similar experience and be familiar 
with shop supplies. Good ciuance for energetic 


AMERICAN MACHINIST 


young man who is systematic and quick. 
$21, AMERICAN MACHINIST. 


A permanent posi- 
Factory located Detroit, 
None but a steady thoroughly compe- 
tent man need apply. 


tion to the right man. 


Chief engineer for a well established machinery 
manufacturing plant 


experience, references, age and salary expected, 


will be considered. Box 420, AMER 


“A BC,” Amer. MAcuH. 
Young man to sell a special machine 


to start on commission and small salary. 
AMERICAN MACHINIST. 


Box 429, AMERICAN MACHINIST, 


work of drawing office and tool department in 
metal working plant employing over 1000 hands 
Must have had practical experience in designing 


making small interchangeable mechanisms. 
ecutive ability and good judgment in handling 


plate methods used in the manufacture of watches, 


expected and references 
AMERICAN MACHINIST. 


interchangeable 


the Elliott-Fisher Co., Harrisburg, Penn 


a bright up-to-date toolmaker on tool and gauge, 


, Harrisburg, Penn. 
commencing the 
finishing and assembling 


of monkey wrenches and pi 
be a practical machinist an 


ences and salary AMERICAN MAacu 


September 3, 1908. 


erection and testing of high-speed automatic 
engines. One who has had some outside erect- 
ing experienc: preferred: To receive consid- 
eration give full details of experience, employer's 
name, duration and compensation last two 
engagements, Box 407, AMERICAN MACHINIST. 


WISCONSIN 

Wanted—For a high grade manufacturing 
concern, a man who is a thorough mechanic, 
who thoroughly understands assembling and 
machine work, to take position of inspector. 
Must be a man of force and at the same time 
a man who has a faculty of getting along with 
those with whom he comes in contact. State 
past experience, with whom, age, etc. Factory 
is equipped with best machinery and tools and 
normally employs about 600 men. Box 406 
AMERICAN MACHINIST. 


For Sale 


. For Sale or Rent—Foundry, machine and 
wood shops with machinery in town of 5000. 
Box 227, Bergen, N. Y 

For Sale—Foundry and machine shop, well 
equipped and successfully running under lease, 
at Baker City, Oregon. A great bargain for 
cash. Address A. J. Schumacher, 160 8. W 
Temple St., Salt Lake City, Utah. 

For Sale—Tracings, patterns, jigs and tem- 
plets for the following size gas and gasolene 
engines: 14, 3 and 5 horse-power vertical and 
3, 5, 8, 10, 12, 16 and 20 horse-power horizon- 
tal: also a number of finished and unfinished 
engines of the above sizes. All of the above 
sizes have been in successful operation for 
several years. This is a splendid opportunity 
for anyone wishing to build gas or gasolene 
engines. You can save thousands of dollars 
in experimental work by purchasing this com- 
plete outfit. Shop rights of valuable patents 
on these engines will be given to purchaser 
Box 366, AMERICAN MACHINIST. 





A successful machine shop for sale manufac- 
turing a special machine that has the largest 
sale of its kind in the world. The owner having 
acquired a competency from the business in 
the last 10 years wishes to retire from active 
business and will sell at a fair price on condition 
the business will continue at the present loca- 
tion. Would accept payment in_ machines 
at a certain per cent. over cost and will con- 
tinue in charge until the amount of the purchased 
price is received in machines. Parties wishing 
to communicate with me must do so direct 
and be prepared to furnish a $75,000 bondjin 
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